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?ITLE: Benchmarks Approved By: 

_04101193 
Effective Date Manager Date 

3.0  ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS 

Tables 3.1 through 3.4 provide a preliminary identification of potential chemical-specific 
Benchmarks for groundwater, surface water, air, and soil at RFP. EPA analytical methods and 
detection limits have been specified for soil analyses to obtain data of the highest quality with the 
lowest possible detection limits. The Benchmarks included in this section were developed for the 
entire Rocky Flats Plant site and are not specific to OU 13. Site specific ARARs will be developed 
as the initial step of the Feasibility Study/Corrective Measures Study for OU 13. As validated data 
become available from RFT/RI investigations obtained pursuant to this Work Plan, the Benchmarks 
will be reevaluated in accordance with Chapter Three!, Part 15 of the IAG (DOE, 1991a). The site- 

. 

wide Benchmarks included in this work plan are not intended for use in establishing cleanup goals; 
however, they will be used to establish RFI/RI analytical detection limits. Cleanup criteria for 
OU 13 will be site specific and shall be based on results of an environmental and human-based 
Risk Assessment. 

The tables are a master list of possible mntaminants which may be present across the entire Rocky 
Flats Plant site. This list provides identification of the compound, a listing of federal and state 
regulations that may apply to that compound, the Practical Quantitation Limit (PQL), which is the 
level at which the amount of analyte can be reliably measured, and the method of analysis which 
the PQL is based upon. . 

In some cases the Minimum Detection Limit (MDL) is listed instead of the PQL. The MDL is the 
lowest concentration at which the analyte can be detected but not necessarily measured. 

3 - 1  RsvLed Fd 
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Manual: 
Scctloa No.: Phrw I RFURI Wotk Plan for 

Opmbk Unlt 13,100 A r a  Pqc: 2 d 4 2  

Rocky Flats has been following the historical CERCLA/RCRA procedure of utilizing transitional 
EPA Contract Analytical Program ( U P )  Routine Analytical Service protocol for Phase 1 study. 
This methodology is described as a managed approach whereby: 

1. The benchmark table will be used in the Phase I investigations in conjunction with 
the UP-RAS analytical methods to scope the initial RFURI investigationl. 

2. Following receipt and analysis of all field investigation data, a weight-of-evidence 
evaluation will be used to assess the adequacy of the analytical program relative to 
study objectives? 

If the weight-of-evidence evaluation suggests that a particular compound or p u p  
of compounds warrant further assessment at lower quantitation limits, then follow 
up sampling and analysis with Special Analytical Services (SAS) will be performed 
as necessary. 

3. 

Site wide Benchmarks represented in Table 3.1 through 3.4 were developed from the following , 

1 CLP-RAS methods are the workhorses of the hazardous waste industry. Collectively, a full CLP-RAS 
suite includes 126 organic (and a specified number of Tentatively Identified Compounds (TICS), and 25 

inorganic compounds. Standard radiochemistry analysis includes 12 radioisotopes. 'Ihese broad-brush 
methods pvide a reasonable traded€ between specificity (the number of compounds detectable) and 
sensitivity (detection limit). It is standard practice to utilize UP-RAS methods in the fvst phase of a 

study where contaminant identification is emphasized more than quantitation. Following identification of 

contaminants of concern, follow up sampling and analysis with a more sensitive method can be performed 
if quantitation is still an issue. This step-wise methodology was used in the OU 1 881 Hillside Phase III 

study and the OU 2 903 pad and East Trenches, Phase I1 study. 

2 The weight-of-evidence evaluation will consider factors such as the number of detections of specific 
chemicals, observed concentration range, fate and transport characteristicS, their occurrencedisoibution and 
concentration relative to overall site risk, as well as likely ARAR determination. 

3-2 Rsvi.sd Find 
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P h u c I  RFVRI work PIM for E N a :  3.0, REV. 1 
o p a b k  UnH 13,100 Area P8RC Jot42 

sources: 

Colorado Department of Health (CDH), Water Quality Control Commission 
(WQCC), groundwater standards; 

Safe Drinking Water Act (SWADA), Maximum Contaminant Levels ( M a s ) ,  
surface water and groundwateq 

Clean Water Act (CWA), Ambient Water Quality Criteria (AWQC), potentially 
applicable to surface water and groundwateq 

e RCRA, Subpart F, Groundwater Concentration Limits (40 CFR 264.94), 
groundwater standards, and 

I 

CDH, WQCC proposed statewide and classified groundwater area standards. 

In instances where Benchmarks have not been proposed for a particular chemical or for a particular 
type of investigative method, EG&G's General Radiochemistry and Routine Analytical Services 
Protocol (GRRASP) or other appropriate laboratory procedures will be considered as the practical 
quantitation limits and will be applied. 
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TABLE A - POTENTIALCHEMICAL-SPECIF#: BENCHMARKS (Docombor 16.1992) 
GROUNDWATER WALlTY STANDARDS 

ALLVALUES ARE REPORTED IN 4 UNLESS OTHERWISE NOTE0 



TABLE 6 - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

'Chbrfde 
Cyanide (Free) 
Fkntride 
N as Nitrate 
N as NhWNtr i te  
N as Nitrite 
Sulfate 
Sulfide. H2S Undissociated 

cdim (Fecal) 
Ammonia as N 
W n  

Boron 
Chlorine. Total Resldual 
Sulfur 

Disso)ved men 
pH (Standard Units) 
speciflcconductance 
Temperahrre (Degrees Celslus) 

Alkalinity 
Asbestos 
Total Mssotved Solids 
Total Organic Carbon 

Aluminum 
Antimony 
Arsenic 
Arsenic ffl 
Arsenic V 
Barium 
Beryllium 
Cadmium 
Calcium 
Ce?iium 
Chromium 
Chromium lfl 
Chromium VI 
Cobaff 
Copper 
Iron 
Lead 

A 
A 
A 
A 
A 
A 
A 
A 

8 
C 
D 

E 
E 
E 

FP 
FP 
FP 
FP 

IN 
M 
IN 
IN 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

E325 250.000 (a) 
E335 200(h) 

E353.1 
E353.1 
E354.1 
E375.4 250.000' (a) 
E376.1 

SM9221C l/lOOml(a) 
E350 

E340 4.000;2.000'(i 

(8) 3.oE5 Q 

swwlq8 
SM45W 

SM4500 
€150.1 S.S-S.S.(a) 
E120.1 

E310.1 

€160.1 sOO.W(a) 
E415.1 

(8) 
(8) 6 Q 
(8) 50 (a) 

(8) 2 ,ooO (e) 
(8) 4 Q 
(8) 10 (4 
(8) 
(8) 
(8) 50 (a) 

€218.5 

00,000 FA 

15.m 
1.01 75 

117" 

B1 M a r - 9 3  



TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

Lithium 
Magnoslum 
Manganese 
M- 
Molybdenum 
NMd 
Potassium 
Selenium 
silver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Tungsten 
Vanadium 
zinc 

Aldkarb 
Aldicafb sunone 
AldcaIb sulloxlde 
Aldrin 
Carbalulan 
C h h n i l  
Chlordane 
C h b d b s  

1DDT.- 
DDT metabolite (DDD) 
DDT metabolite @j 
OemedDn 
Diazinon 
Dieldrin 
Endosulfan I 
Endaxltfan II 
Endosulfan Subtm 
Endrin 
Endrin Aldehyde 
Enddn Ketone 
Guthim (Azlnphos methyl) 
Heptachlor 
Heptachlor Epoxide 
Hexachlorocyclohexane. Alpha 
Hexachlotocyclohexane. Beta' 
Hexachlorocydohexane (HCH Of BHC) 

_I ... %...... ..*,,. :y$&*k'; 

&.&$ & 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

2.4 

1.400 (3) 

20 (a) 
4.1 (3) 

1.400 (1) 

I20 (3) 

3 .O 

2.4 
1.063 
I .l 
1.06 
I .os0 

?.5 
122 

1.18 

1.52 

100 

50 
1.144 

13.4 

10 
5 Q -  

13 

IO 
100 
1.oooO74 

1.00048 

1.oooO24 

1.oooO71 
r4 

1 

).00028 

).ax? 
10163 

B-2 &Mar-93 



TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

HexachlorocydohexaM, Deb 
Hexachlorocydohexane. Technical (Total) 
Hexachlorocydohexane. Gamma (Lindane) 
Malathlon 
Methoxychlor 
Mirex 
-myl (VydaW 
Parathbn 
Toxaphene 
Vaponite 2 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Ardor  1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
PCBS (Total) 

2.4.5TP Silvex 
2.4-Oichbropheno~cetic Acid (2.44) 
Acrolein 
Atrarine 

Dalapon 
Mnoseb 
Mquat 
Endothall 
Glyphosate 
Picloram 
Simazine 

Americium (I&o@cv~, 
Amerkium241 @C#) 
Cesium 134 ( p c i  
Cesium 137 win) 
GrossAlpha Win) 
Gross Beta win) 
Plutonium (total)@cvr) 
Plutonium 238+239+240 @Cvr) 
Radium 226+228 (pCin) 
Strontium 89490 (pcii 
Stronbium90 @CM) 

' m a c n  

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

.01 

.03 
,001 
.001 
.013 
.ooM 

,014 

1(1) 

1.01 23 
1.01 86 

00 

1.00071" 

l.oooO79" 

0 
00 
120 

1.0414 
1.0625 

1.00073" 

~.ooa)79" 



TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

Thorium 2-232 @cvr) 
Tritium @Cvl) 
Uranium233234 0 
Uranium235 Will) 
Uranium238 @Cvl) 
Uranium(tctai) 0 

1 ~,4,!LTetrachlorobem~ 
1.2.4-Trkhbr- 
1 .2-Dkhbrobemne (ortho) 
1.2Diphenylhyddne 
1.3-Dichbroberuene (Meta) 
1 .+[)iChlorobenzene (Para) 
2.4.9Trkhbrophend 
2.4.6Trkhlorophenol 
2 . 4 - D i d l k r M  
2.4Dimethylphend 
2.4-Diniophmol 
12.4-Mnibdoluene 
2,6-Dlnibdoluene 
2Chloronaphthalene 
2Chlorophenol 
2-Methylnaphthalene 

2-Niboaniline 
2-N&0ophend 
3,3'Uichlomberddine 
3-Nitroaniline 
4.6-Dinib*2-methylphed 

4-Chloroaniline 
4-Chlorophenyl-phenyb3hf 
4Chloro-3-methylphd 
4Methylphenol 
4-Niioaniline 

Acenaphthene 
Anthracene 
Benzidine 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranlhene 
Benzo(e.h.i)Wene 

2-Methy lph~l  

4-BromoPhwwen- 

4*l&Oophend 

R 
R 
R 
R 
R 
R 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
SV 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

8 

.042 

.- 
2 ** 
'.050 

1.11 - 
0 

1.01 

3.4 

m0012 

8 

.56 

.6 " 

'.1 .. 
4300 

1.02 

'65 

l.ooo53 



TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ugll UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

Benzo(k)fluoranthene 
Benzyl- 
bls(2Chbraelhoay)rnethane 
Ms(2Chkroelhyl)dw 
bk(Chhmethyl)ether 
MS(2ChkrOiSOpfopYf)ethCN 
*Q-Ethvlhexvc)pMe (Dyz-M@ 
Butadiene 
Butylbenzylphthalate 
Chlorinated Ethen 
Chlainated Napthalener 

Chlorophenol (Total) 

Dibenz(a,h)anthracene 
Dichlorobenzenes 
Dlchlorobenzidine (Total) 

Di(24byIhexyrpdipate 
Dimelhytphthalate 
Dim-bulylphthalate 
Di-nodylpMhalate 

Hexachlocobenzene 

Hydrazine 
Indeno(l2,Wmene 
Isophorone 
Naphthalene 
Nitrobenzene 
Nitrophenols 
Nitrosamines 
N-NitrdibuIyfamlne 
N-Nitrosodiethyfarnine 
N-Nibdimethylamine 
N-Nihosopynoliine 
N-Nibdiphenybrnine 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

0.03- 
0.00376 
34.7 

400 
0.01 
=p00 

31 3,000 
Js.oO0 

42 

0.00072" 
D.45" 
206 
1.9 

5 2 0 0  

19.800 

1.0064 
1.o008 
1.0014 
1.016 
1.9 ** 

1.36 ** 
0.00184 
4.360 

2.600 
0.02 

2.900.000 
154.OOo 

54 

3.00074" 
50- 

3.74 

520.000 

1.587 
1.24 
16 
11.9 
16.1 



TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

74 
1,010 

3.500 

0.0028" 

2 .= 
18.400 
0.1 7- 
0.6" 

0.94- 

87 
87 

0.058 
0.66- 

0.4" 

488 

0.19- 

0.033- 
1.400 





TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
FEDERAL SURFACE WATER QUALITY STANDARDS 

I I I I I I I I I I 

(a) EPA Naliaml Wmary and sacondaly Diinklng Wotsr Rqpdalbns. 40 CFR 141 and 40 CFR 143 (as d May leeo). Segmerd 4 M a s  am ARAR; Segment 5 MCL. are TBC; dl MUG.  are TBC. 
@ ) E P A N a l i a m I R i m g a n d S e c a d . r y ~ W ~ R s g u * t b n r . 4 0 C F R P p r b 1 4 1 . 1 4 2 a d l U . F M R ~ , ~ J ~ 3 0 . 1 9 9 2 ( ! 3 ~ R ~ 3 5 ~ ,  11501(Wl). 
(e) EPA. auoliiccitalo bf Protodm d Aqualk uls. leed 
(d) EPh F(ltbrul ~ W 8 t e r ~ ~  krsdenkn,. 1987 
(e) EPA Naliaml Rhnrry and Secondary Rin(dng WaW Ragu*tbm. 40 CFR Pam 141.142, and 143. Fln l  Rula (se FR ?OXO; 7flfl9W) dkth lflfl993. 
(r) EPA MadmumContrmhmnt LsrdGoah  md N.tbnd Rimg Drinking Watsr RaguWbmtor Lead mdcopPa, 40 CFR 141 end 142 (se FR m. W7llWl) elfactivs lZ7m a d  llm. Actpn bvsh dlectks l u T m  

MQGs aaectk 11111181. Adian lad In 1 0 1  aku dhp umpk.Dr UlUOand mediUnuk@d .@una 
@) EPh N.aorulrunbbntw8terGulltycrlM.bfch~- 1888 
(h) EPA NaUonal Primary orlnkhg W d a  Reguhlbm. 40 CFR 141 a d  142, fld Rub, En&bLs January 17.1891 
(i) €PA N a t k d  Rinury CMnkhg WaIm Ragulstbn8.40 CFR 141. d F I  Rub and R- (57 FR m78) - no elf& dab establishad. 



A 
A 
A 
A 
A 
A 
A 
A 

I 
C 
D 

E 
E 
E 

W 
Fp 

FP 
FP 

I* 
I* 
I* 
111 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
u 
Y 
Y 
u 
Y 
Y 
Y 
u 
Y 
Y 
Y 

Y 
Y 
u 
Y 

n 

TABLE C - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16. 1992) 
STATEWIDE AND BASIN (CDWWOCC) SURFACE WATER OUALllY STANDARDS 
ALL VALUES ARE REPORTED IN @ WLESS OTHERWISE NOTED 

OOOOOO22 .0000000l3 .Ol  00001 

5 

s9 

NS 

I O  . 

>5.000 
6.50.0 

Jo d0gI.r 

750 

360 

N S  

N O  
I 6  

N S  

N S  

2.b 

NS 

I 3 5  
N S  -. , . 

67 

I50 

N S  

N S  
II 

N S  
1.000 (rr.c) 
N S  

l.000 
0. I 

N S  

17 
N S  

200 

100,000 
100.000 
10.000 

750 

.l.OOo 

I00 

I 0 0  
I O  

100 
100 

200 

I00 

200 

200 

20 

250.000 
200 
2,000 
10.000 
10.000 
1.000 
250,Ooo 
50 

z O O O l l 0 0  n 
500 

.3.000 
5.0.0.0 

I 4  
50 

1.000 
0.0076 
IO 

SO 
so 

l.000 

so 
500 (am) 

50 (as) 
2.0 

IO 
50 



TABLE C - POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16.1992) 
STATEWIDE AND BASIN (CDWWOCC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN t@l UVLESS OTHERWISE NOTED 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

P * 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

W 
W 
W 
W 
W 
W 

0 

'.001 (8) 

0 

.Q) I 9  

1 

I 

.002 

.2 
.z 

306 
.09 
.ooo 

2 

0 

.OI 

o.oooo 

0.00059 
0.00011 
6.00059 

0.00014 
0.93 

0.93 

0.1 

0.00021 
0.0001 

0.01 4 

0.012 
0.019 

o.ow73 

5 

2 
08 5 
55 
B 
os0 

3 
I 1  

30 

26 
I6 
1059 

0 

1 

vs 

5 

vs 

- 

,012 

.0.045 
*.ow 

1.001 
1.001 
1.001 
1. I 

0003 
1.003 

,004 

.01 
,001 

.01 
1 

.03 
,001 

.04 
,001 
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TABLE C - POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16. 1992) 
STATEWlDE AND BASIN ( C D M C C )  SURFACE WATER OUALIM STANDARDS 
ALL VALUES ARE REPORTED IN @ UNLESS OTHERWE NOTED 

sv 
sv 
SV 
SV 

SV 
BV 
BV 

SV 
sv 
SV 
SV 
¶V 
sv 
sv 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

sv 

sv 

(B lfl 

8 18) 
200 

2 
zoo 

¶ 

7 
0.4 
70 

100 
0 . s  I9 

I 
0.3 
4 

0.3 

IO0 

8 

14 

680 

0.0004 
0.0008 
0.00089 
0.018 
4.9 
0.005 

0.0098 
21 .ow 

0.0028 
0.0026 

2 
200 
0.17 
0.0 

0.057 
0.4 

0.10 
10 
I O  

0.018 
1 
0.3 
4 
4 8  

0.25 

100 

8 
1.7 
8 

3. 100 

4.7 

0 

10.200 

9.400 

1l8.000 

23.000 
8.000 
6.080 

7.100 
1.500 

35.200 

28.900 

32.000 

7 

3 6 0  

.400 

0.000 

.100 
44 
44 

,600 

,240 

-. , . 

P.9.1 



TABLE C - POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December IS, 1992) 
STATEWIDE AND BASIN ( C D M C C )  SURFACE WATER OUALIM STANDARDS 
A U  VALUES ARE REPORTED PI I.@ UNLESS OTHERWISE NOTED 



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 
STREAM SEGMENT (CDWQCC) SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 

Shkrlde 
Syanide (Free) 
Fluor#e 
N as N i i e  
N as Nitrate+NiMte 
N as Nitrite 
Sulfate 
Sulfide, H2S Undksocbted 

Coliform (Fecal) 
9mmonb as N 
Dbxin 

Bofm 
Chbrlne. Total Resklual 
SUKW 

DksohredOxygen 
pH (Standard Units) 
specMcconductance 
rmperature (Degrees Celsius) 

9lkalinity 
Asbestos 
rdal Dissolved S o l i  
Total Organlc Carbon 

Aluminum 
Antimony 
Arsenic (Total Recoverable) 
Arsenic 111 
Arsenic V 
Barlum 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Chromium 111 (Total Recoverable) 

A 
A 
A 
A 
A 
A 
A 
A 

B 
C 
D 

E 
E 
E 

FP 
FP 
FP 
FP 

IN 
IN 
IN 
IN 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

E325 
E335 
E340 
E353.1 
E353.1 
E354.1 
E375.4 
E376.1 

SM9221 C 
EJ50 
(3) 

SW601 q3B) 
S M W  

S M W  
E150.1 
E120.1 

E310.1 

E160.1 
E415.1 

(3) 
(3) 
(3) 

(3) 
(3) 
(3) 
(3) 
(3) 
(3) 

VS 

9 

-5,000 
1.59 

io 

1 
NS 

.. . . 

io 



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992) 
STREAM SEGMENT (CDHMIQCC) SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ugll UNLESS OTHERWISE NOTED 

Cobalt 

Iron (Dissolved) 
Iron (Trec) 
Lead 
Uthium 
Magnesium 
Manganese (Dissdved) 
Manganese (Trec) 
Mercwy 
MdyWenum 
Nickel 
Potassium 
Selenium (Total Recovwabk) 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Tungsten 
Vanadium 
zinc 

Aldicarb 
Aldicarb Sulfone 
Aldicarb Sulfoxide 
Aldrin 
Cabfuran 
ChbranR 
Chbrdam 
Chlorpyifos 
DDT 
DOT Metabolle (ODD) 
DDT Metabolite (DDE) 
Demeton 
Diazinon 
Dieldrin 
Endosulfan I 

copper 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

vs 
00 
.OOo vs 

00 
,OOo 

vs 
0 
VS 

VS 

. ..  

11 

WS 
io 
I .OOo 
WS 

io 
I ,OOo 
1.01 (Total) 

NS 

NS 

WS 

3.oooo74 

3.ooo46 

3.oooM4 

3.oooO71 

0 2  OSMar-93 



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 
STREAM SEGMENT (CDWQCC) SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 

Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endh Ketone 
Guthkn (AdnphoS methyl) 
Heptachlor 
Heptachlor Epoxlde 
Hexachkrocydohewne, Alpha 
Hexachkrocyclohexane, Beta 
Hexachbrocydohexam (HCH or BH 
Hexachlorocyckhexane. Oetta 
Hexachkrocyckhexane, Technical 0 
Hexachkrocyckham, Gamma (Ur 
Malathion 
Methoxychlor 
Mirex 
Oxam9 W e )  
Parathion 
Toxaphene 
Vaponite 2 

Arocbr 101 6 
Arockrl221 
Arockr 1232 
Arocbr 1242 
Arockr 1248 
Arockr 1254 
Arockrl260 
PCBs (Total) 

2,4,5TP Sifwc 
2,QDichlorophenoxyactk Acid (2,4 
Acrolein 
Atrazine 
Bromadl 
Dalapon 
Dinoseb 
Diquat 
Enddhall 

I 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

H 
H 
H 
H 
H .  
H 
H 
H 
H 

~.OOO28 

m192 
LO1 63 

1.01 23 
LO1 86 

~.ooo079 

1 

0 3  OBMar-93 



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
STREAM SEGMENT (CDHMIQCC) SURFACE WATER QUALITY STANDARDS 

Pkcloram 
simazine 

Amerldum (Tdal) (pCin) 
Ameridum 241 (pCM) 
Cesium 134 (pCur) 
Cesium 137 (pCUl) 
-Alpha (pCW 
G m B e t a  (pCvI) 
Plutonium (Total) (pCM) 
Plutonium 238+239+240 @CM) 
Radium 226+228 (pCM) 
Strontium 89+90 (pCM) 
Strontium 90 (pCin) 
Thorlum230+232 @CvI) 
Tritium (pC#) 
Uranium 233+234 @CM) 
Uranium 235 (pCvI) 
Uranium 238 (pCUr) 
Uranium (Total) @C#) 

1 , 2 , 4 , ! % T e t ~ ~ m e n e  
1,2,4Tlfchlorobenzene 

1.3-DichlorObenzene (Meta) 
1 +Dichlorobenzene (Para) 
2.4,5.Trlchbrophend 
2,4,6Trlchlorophend 
2,4Dichlorophend 
2,4Dimelhylpherd 
2,4Dinitrophenol 
2,4Dinitrdoluene 
2.6Dinitrololuene 
2-C hbronaphthalene 
26hbrophmd 
2-Methylnaphthalene 

2-Nitroaniline 

1,2-DichlOrobe~ene (Ortho) 
1,2-Diphenylhydrazine 

2-Methylphend 

H 
ti 
H 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
SV 
sv 
sv 
sv 

04 08-Mar-93 
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TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992) 
STREAM SEGMENT (CDHMIQCC) SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 

Di-noctylphthaiate 
Ethylene Glyod 
Fluoranthene 
Fluorene 
FOrmaldehyde 
Haloethers 
Hexachlorobenzene 
Hexachlorokrtadiene 
Hexachiomq&4mtadiene 
Hexachloroethane 
Hydrazine 
Indeno(l,2,3Cd)pyrene 
IsOphorOne 
Naphthalene 
Nitrobenzene 
Ntropherok 
Nitrosamines 
N-Nitrdibutylamine 
N-Nitrosodiethylamine 
N-Ntrdimethyhrnine 
N-Nitrosopyrddine 
N-Nitrosodiphenylarnine 
N-Nitrosodi-n-propylamine 
Pentachbrinated Ethanes 
Pentachlorobanzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalate Esters 
Polynuclear Aromatic Hydrocarbons 

Vinyl Chbrkk 
1.1 ,l-Tkhloroethane 
1 ,I ,2,2-Tetrachioroethane 

1,l -Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethane 
1,2-Dkhloroethene (cis) 

prene 

I1 ,I ,2-Trichloc0etha1~ 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

V 
V 
V 
V 
V 
V 
V 
V 

-. . . 

0.00072 
0.45 

1.9 

0.0064 
0.0008 
0.001 4 
0.01 6 
4.9 

0.1 7 
0.60 



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
STREAM SEGMENT (CDHNVQCC) SURFACE WATER QUALITY STANDARDS 

1 ,Z-Diihbmtherm (total) 
1,2-oChkroethene (trans) 

1 J-Dkhkropropene (ck) 
1,3-DMbropopene (-1 
2-Butanone 
Z-Hexam 
QMethyLZ-pentanone 
Acetare 
Auyloni i le  
Benzene 
Branodkhlocomethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorinated Benzenes 
Chbrobenzane 
Chloroethane 
Chbroform 
Chloromethane 
Dibomochloromethane 
Dlchloroevlenes 
Ethylbenzene 
Ethylene Dikomide 
Ethylene Oxlde 
Hakmethanes 
MethyheCNor#e 
styrene 
TetI&llocoethaneS 
1,l ,2,2-T&1~hboetl~W 
Toluene 
Tridrloroethanes 
1,l.l -Trichkroethene 
Wnyl Acetate 
Xyknes (Total) 

1,2-Dichkr-IW 

EXPIANATION OF TABLE AND ENDNOTES 

CDH = Cdorado Department of Health 
- 

.__ 

b.058 

).19 

1.19 . 

b.8 : 
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TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
STREAM SEGMENT (CDHMIQCC) SURFACE WATER QUALITY STANDARDS 

EPA Environmental Protection Agency 
pcm = picocuries per mer 
PCB = polvchkrinated biphenyl 

ss 'specificzipedes 
RFP =RockyFhtsPhnt 

THM = Tdal Trihalanethanes: bromoform, chloroform, bromodiihbromethane, d i b r o m o c h l o r ~ m  
TIC = Tentatively ldentMed Compound 
N S  = Table Value Standard (hardness dependent), see Table 111 in (a) 
g.4 =microgramsperliier 
WQCC = Water Quality Control Commission 

(1) In the absence of specific, numeric standards for non-naturally occurring organics, the narrative standard Is lnterprete 
practical quantifdion levels (PQLs) as defined by CDWWQCC or EPA 

(2) Segment 5 has a goal qualifw for all use classif~bns. 
(3) See Alt- 1 for analytical methods with corresponding detedion limits. 

abbreviations are: E=EPA; SW=SWW; a=deteded as total; b=d&ected as TICS or with method modifmtiis; c=nol 
discharge pards; e=mbUurdndiividual Isomers Mected 

(4) Type abbreviations are: A=anion; B=bacteria; C=cation; D=dioxin; Eslement; FP=feU parametw. H=herMcide; IN=in 
PP=pfftiddelpCB; R-radionudide; SV=seml-volatile; V=votatile 

(5) MDL for Radium 226 k 0.5; MDL for Radium 228 k 1 .O 
(6) These parameters are to be maintained at the lowest practical level: See section 3.1.1 1 (9 (2) In (a) 
(7) Where the standard is below (more Stringent than) the PQL, the PQL k interpreted to be the canpliance level. 

(a) CDHMIQCC, Colorado Water Quality Standards 3.1.0 (5 CCR 10024) 1/15/1974; amended 10/8/1991. 
(b) CDHMIQCC, Classillcations and Numeric Standards for S. Platte River Basin, Laramie Rher Basin, RepuMican Rive 

. 

Smoky Hill River Bash 3.8.0 (5 CCR 1002-8) 4/6/1981; amended 7/16/1992 - Sitespecific dandards may 
becune basln-wide In 1993 with modifcakms. 



TABLE E - POTENTIAL CIIEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE RJ mg/Kg UNLESS OTHERWISE NOTED 

Chloride 
Cyanide (Fm) 
Fluoride 
N BI Nitrate 
N m Nitrate+Nitrite 
N as Nitrite 
Sulfate 
Sulfide, H2S Undissociated 

Coliform (Fecal) 
Ammonia as N 
Dioxin 

Boron 
Chlorine, Total Residual 
Sulhr 

Dissolved Oxygen 
pH (Standard Units) 
Specific Conductance 
Ttmpaatun (Degracs Celsius) 

Alkalinity 
Asbestos 
Total Dissolved Solids 
Total Organic Carbon 

Aluminum 
Antimony 
Arsenic 

A 
A 
A 
A 
A 
A 
A 
A 

B 
C 
D 

E 
E 
E 

FP 
FP 
FP 
FP 

IN 
IN 
IN 
IN 

M 
M 
M 

E325 
E335 
E340 
E353.1 
E353.1 
E354.1 
E375.4 
E376.1 

SM922 IC 
E3 so 
(2) 

SW601q2 
SM4500 

SM4500 
EIS0.I 
E120.1 

E3IO.I 

E160.1 
E415.I 

(2) 
(2) - 
(2) 

8.416 E 9  

309 E42 
iS5.E-01 

................. 
1.416 E+O 

,309 E 4 2  
,155 E41  

E-1 08Mar-93 





TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (-her 16.1992) 
SOIL CONTAIUI'NANT CRITERIA 

ALL VALUES ARE IN m& UNLESS OTHERWISE NOTED 

Aldicarb 
Aldicarb Sulfone 
Aldicarb Sulfoxide 
Aldrin 
carbohran 
Chlaanil 
Chlordane 
Chloqyrifos 
DDT 
DDT Metabolite (DDD) 
DDT Metabolite (DDE) 
Demeton 
Diazinon 
Dieldrin 
Endosuth 1 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
Guthion (hinphos methyl) 
Heptachlor 
Heptachlor Epoxide 
Hexachlorocyclohexane, Alpha 
Hexachlorocyclohexane. Beta 
Hexachlorocyclohexane (HCH or BHC) 
Hexachlorocyclohexane, Delta 
Hexachlorocyclohexane, Technical (Total 
Hexachlorocyclohexane, Gamma (Lindan 
Malathion 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

I .253 EM 

1.35 I E41 

I .944 E+O 

1.109 E+O 
1.982 MI 
8.902 MI 

1.292 M3 

1.004 EM 

1.345 E 9  
1.346 MI 

-. . . 

6.309 E 4 2  

1.262 E45 

I .262 M 2  

6.309 E44 
6.309 E44 
6.309 E44 

I 2 6 2  E 4 5  

I .262 E 4 3  

2.524 E 4 3  
I .262 E 4 3  

E-3 08-Mar-93 



TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS ( k m b c r  16.1992) 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE IN mflg UNLESS OTIIERWISE NOTED 

Methoxychlor 
Mirex 

Parathion 
Toxaphene 
Vaponite 2 

Aroclor 1016 
Aroclor I22 I 
Aroclor 1232 
Aroclor 1242 
&lor 1248 
Aroclor 1254 
Aroclor 1260 
PCBs (Total) 

2.4.5-TP Silvex 
2,4-Dichlorophenoxyacctic Acid(2.4-D) 
Acrdcin 
Atrazine 
Bmmaal 
Dalapon 
Dinoscb 
Diquat 
Endothall 
Glyphooatc 
Picloram 
Simazine 

Americium (Total) (sin) 
Americium 241 (si) 

-9 (VYdW 

P 
P 
P 
P 
P 
P 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

I I  
H 
H 
H 
It 
H 
H 
H 
H 
H 
H 
H 

R 
R 

1.633 E+04 6.309 E41 

'.909 E+OI 3.155 E42 

.223 E+OI 3.155 E43 

1.905 E+O 6.309 E42 
.069 E+02 6.309 E44 
.I81 E+O 3.15 E+O 

E 4  08Mar-93 



TABLE E - POTENTlAL CHEMICALSPECIFIC BENCHMARKS (Defembet 16,1992) 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE M mgKg UNLESS OTHERWISE NOTED 

Cesium 134 (fl) 
Cesium 137 (*a) 
Gross Alpha (Kin) 
Gross Beta (pcii) 
Plutonium (Tad) (pCin) 
Plutonium 238+239+240 (&in) 
Radium 226+228 (pW)  
Strontium 89+90 (sa) 
Strontium 90 (pin) 
Thorium 230+232 (fl) 
Tritium (Kin) 
Uranium 233+234 (&in) 
Uranium 235 ( s i n )  
Uranium 238 (pcii) 
Uranium (TosalXpCin) 

I ,2,4,S-'T~tra~hlorobc~n~ 
I . ~ , ~ - T I ~ c ~ ~ ~ ~ I z c ~ I c  
1.2-Di~hl0robe1~~n~ (ortho) 
I ,2-Diphcnylhydrazinc 

1,4-Dichlorobenzcne (Para) 

2,4,6-Trichlorophenol 
2,4-Dichlorophcnol 
2,4-Dimcthylphenol 
2,4-Dinitrophcnol 
2.4-Dinitrotoluenc 
2.6-Dinitrotoluenc 
2Chloronaphthalcnc 
2Chlorophcnol 

1 , ~ - D ~ c ~ ~ o ~ c w s ~ c  ( M ~ t a )  

2.4.S-Tri~hh0ph~110l 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R -  

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

.603 E+OI 6.309 E42 

.217 E+04 4.416s E+( 
999 E+03 3.785 EM 
.976 E44 2.524 E44 
.790 E+04 1.893 E+O 
.650 E+02 4.732 E41 
.IO1 E+04 2.524 E+01 
.536 E41 1.262 E42 
.329 E+04 6.309 E 4  I 
.248 E+OI 1.262 E41 
.296 E+OI 4.416 E44 

.d I 2 E+W 1.262 E+@ 

i.0 s i g  
io.0 pcig 

b.9 w8 



TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,194 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE IN m& UNLESS OTHERWISE NOTED 

2-Methylnaphthalene 

2-Nitroaniline 
2-Nitmphcnd 
3,3'-Dichlombcnzidinc 
3-Nitroaniline 
4.6-Dini-2-methylphenol 
4-Bmophenyl-phenylct her 
4-Chloroanilinc 
4Chlorophenyl-phenylclhcr 
4Chlo~3-methylphenol 
4-Mdhylphcnol 
4-Nitroaniline 
4-Nitmphcnd 
Acenaphlhcne 
Anthfam 
Benzidine 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)Wrcne 
Benzo(b)fluoranthene 
Bcnzo(ghi)perylcne 
Benzo(k)fluoranthcnc 
Benzyl Alcohol 
bis(2Chlorocthoxy)mechanc 
bis(26hloroethyl)ethcr 
bis(Chlomrncthyl)cther 
bis(26hloroisopmpyl)elha 
bis(2-Ethylhcxyl)phthalate (Di(2-cthylher 
Butadiene 
Butylbenzyl phthalate 

2-M~thylphenol 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

i.656 E42 

1.701 E+O' 
1.262 E46 

1.690 E 4 2  
1.8675 E 4  
1.643 E44 

r.790 E+O: 

I .893 E44 

!.234 EtO: 
1.210 Et0 

i.j75E+o. 

.047 Eo4 

.262 E42 
262 E46 

1.309 E45 
.893 E45 
,262 E44 

,524 E41 

393 E44 

1.309 E+O 
.893 E41 

1.618 E+O 



TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE M m& UNLESS OTHERWISE NOTED 

Chlorinated Ethers 
Chlorinated Napthaknts 
Chloroalltylcthtn 
aryscne 
D i b f u r a n  
Dibcna(a,h)anthracene 
Dichlorobenma 
Dicthylphthalate 
D i ( 2 4 y l h 4 ) a d i p t e  
Dimctbyiphthalate 
Di-n-butylphthalate 
Di-noctylphthalate 
Ethylene Glywl 
Fluoranthem 
Fluorme 
Fonnaldchyde 
HaloelhCl3 
Hnrachlorobcnzme 
Hexachlombutadme 
Hexachlorocyclopentadime 
Hcxachloroclhane 

Inden4 1.2.3-cd)Wnne 
lsophorone 
Naphthalene 
Nitrobenzene 
Nitrapbenols 
Nitrosamines 
N-Nitrosodibutylamine 
N-Nitrosodiethylamine 
N-Ni trosodimethylaminc 

Hydrati= 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

I I  
1.516 E 9 1  1.262 M 3  

7.318 M 3  4.416 E46 

1.795 E 9 5  1.893 E 9 2  

3232 E 9 6  2.524 E 9 3  

3.441 E+04 3.785 E 9  

2.971 E+04 1.262 E+O 
I .048 E 9 1  1.262 M 2  

2.619 E41 1.262 Eo4 
5.139 E 9  3.155 M 3  
8.283 E+O3 I .262 E+O 
2.956 E+O 1.893 M 2  
5.309 E45 6.309 E45 
2.970 E+04 I .262 E43 
1.345 E+04 4.416 E+OI 
5.738 E+OS 6.309 E+01 

E-7 W-Mar-93 



TABLE E - POTENTIAL CHEMICAL-SPECIHC BENCHMARKS (Dccembcr 16,1992) 
SOILCONTAMINANTCRITERIA 

ALL VALUES ARE IN m& UNLESS OTHERWISE NOTED 

Pentachlorophtnd 
Phenanthrene 
Phcnd 
phthalate Estas 
Polynucluu Aromatic Hydrocarbons 
m e  

Vinyl Chloride 
I, 1 .I -TriChlorocthane 
I ,  1,2.2-T~t~l~hloroethaa~ 
I ,  I ,2-TriChlOroCthane 
I.l-Dichloroethane 
I. I -Dichloroethcns 
1.2-Dichlorocthane 
1.2-Dichlo~o~th~11~ (ck) 
1.2-Dichloro~th~1~ (total) 
1,2-Dichlorocthcne (trans) 
I .2-Dichloropropane 
1.3-Dichloroprope (cis) 
1.3-Dichbropropene (trans) 

2-Hmanone 

Acetone 
Acrylonitrile 
Benzene 

Z-Butamme 

4-M~Ihyl-2-ptanon~ 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

I262 E44 
6309 E 4 5  

2.284 E 9 3  
2.917 E 9 3  
1.398 E 9  I 
2.051 E94 

4.076 EM! 

I .822 E41 
2229 E91 
5.832 E43 
2.315 E42 
1.140 E42 
I270 E 9  
3.717 E41 
2.973 E91 

3.641 E91 
6.995 E41 

5.170 E92 
3.785 E-04 
8.859 E41 

1.262 E-04 
5.309 E-05 

1.893 Eo4 
1.262 E 9  
I .262 E-02 
I262 E-02 

5.309 E+O 

I .262 M 2  
I .262 E+O 
I .262 E-03 
3.785 E43 
2.254 E43 
1.416 E-02 
3.155 E42 
1.416 E 7  

5.309 E41 
3.155 Eo2 

2.524 E+OI 
3.785 E44 
3.156 M 2  



TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Lkccmba 16,1992) 
SOIL CONTAhiINANT CRITERIA 

ALL VALUES ARE IN m#Kg UNLESS OTHERWISE NOTED 

Bmmodichlomcthane 
BromotOnn 
Bromomcthanc 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorinated Eknzenes 
Chlorobcnzcne 
Chlomclhane 
Chloroform 
Chloromethane 
Dibranochloromcthane 
Dichloroahenes 
Ethylbcnzene 
Ethylem Dibrornide 

I Ethylene <)xido 
Halomethanu 
Methylene Chloride 
Styrene 
Tctrachlorocthanes 
Tetrac hlmlhcne 
Toluene 
Trichloroethana 
Trichlorotthcne 
Vinylk ta te  
Xylene¶ (total) 

EXPLANATION OF TABU AND ENDNOTES 

7.546 EM2 4.4165 E+( 

3.606 E+OI 3.1 55 E41  
1277 E+04 2.524 E+OI 
1.408 E+O 3.155 E42 

1.526 EM2 6309,Ml 

4.%8 E 4 1  3.785 E42 

4.984 E+O3 4.416 E 9  
6.078 E 4 4  3.1 55 E44 
6.309Eo4 6309E44 

2.343 E+O 3.1 SS E42 

3.480 E+O 3.155 E42 
1.173 E+04 1262 EM1 

1.146 E+O 3.155 E42 

1 

- .  I. . . 

E-9 08Mar-93 



TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
SOIL CONTAMINANT CRITERIA 

ALL VALUES ARE IN in& UNLESS OTHERWSENOTED 

(a) EPAOuiduwr 9347.349FS. AOuids to DclirlingofRCRA W8uaIhSIlpcrfrmd R u d d  

@) Value derived fiom Colorado Radiation Control Rulcs and Rcguletion~ 1985 as amended 1990. 

BnalrnHultb-bad ICrarirq &vel0 
delisting hazardous wastes and waste residuals. 

E-10 08Mar-93 



TABLE F - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (DECEMBER 1 
AIR QUALITY STANDARDS 

ALL VALUES ARE IN ug/m3 UNLESS OTHERWISE NOTED 

Lead 
Beryllium 

Ozone 

Americium 
,Americium 241 
Cesium 134 
Cesium 137 
,Gross Alpha 
Gross Beta 
Plutonium 
Plutonium 238+239+240 
Radium 226+228 
Strontium 89+90 
Strontium 90 
Thorium 230t232 
Tritium 
Uranium 233+234 
Uranium 235 
Uranium 238 
Uranium (Total) 

- 

M 
M 

I 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 

EXPLANATION OF TABLE AND ENDNOTES 

CCR = Code of Colorado Regulations 
CDH = Colorado Department of Heatth 
CFR = Code of Federal R e g u b t i i  
RFP =RockyFlatsPlant 

= micrograms per cubic meter 

. 

F-1 08Mar-93 



(1) Type abbreviations are: IN=inorganic; M=metal; R=radionuclides 
(2) 10 mrenJyr to the general public 
(3) Where the standard Is below (more stringent than) the PQL, Ihe PQL k interpreted to be complhnce kwl 

(a) N a t i i l  A m M  Air Quality Standard (Calender Quarter) primary and secondary 
@) Natkmal A m M  Air Quality Standard, (1 hour) primary and secondary 
(c) National Emission Standard Hazardous Air Pollutants 40 CFR 61 Subpart H 
(d) Requheinents of State Implementation Pian (SIP) under Sedion 110 of the Clean Air Act as implemented by 

State SIP of October 5.1979, as amended and 5 CCR 10013. 

F-1 OSMar-93 
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5.0 DATA QUALITY OBJECTIVES AND DATA NEEDS 

. 5.1 DATAQUALITYOBJECI'IVES 

Data Quality Objectives @QOs) are established to define data needs for each of the RFI/RI tasks, 
coordinate collection activities to support those needs, and to assure the quality and quantity of 
resultant data. Collectively the data are used to make decisions regarding the risks the site poses to 
human health and the environment and to make decisions regarding which remedial measures are , 

appropriate to mitigate the risks. DQos are developed interactively with ongoing RFuRl activities. 
The DQO development process is flexible, iterative, and dependant upon evaluation of existing 

' 

data, and data that become available as a result of RFVRI activities. Three stages are used in the 
development of DQOs, and each of the stages is outlined below (EPA, 1987). 

' 

Stage 1 - Identify Decision Types 

0 Identlfy and involve data users; 

0 Evaluate available data; 

0 Develop a conceptual model of the study site; and 

Specify RFVRI objectives, and anticipate the decisions necessary to achieve the 0 

objectives. 

Stage 2 - Identify Data Uses and Needs 

0 Identify data uses; 

0 Identify data types; 

0 I d e n e  data quality needs; 

5 - 1  
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0 Idenhfy data quantity needs; 

0 Evaluate sampling and analysis options; and 

0 Review data precision, accuracy, representativeness, completeness, and 
comparability (PARCC). 

Stage 3 - Design Data Collection Program 

0 Assemble data collection components; and 

0 Develop data collection documentation. 

The DQO elements are continually revised and reevaluated on the basis of new data developed 
during each phase of the RFVRI. As the environmental characteristics and the n a m  of 
contamination of the study area become better understood, additional data requirements will 
become apparent and both the DQOs and the Field Sampling and Analysis Plan (FSAP) may 
evolve in response to these requirements. The following discussion addresses each of the DQO I 

elements. 

. 

5.1.1 Stage 1 Identification of Decision Types 

5.1.1.1 Identification of Data Users 

The following is a list of agencies and organizations that are the principal decision makers and end- 
users of data that will be generated during the OU 13 Phase I RFI/RI (ERP, 1991). 

United States Environmental Protection Agency, Region VIII, Waste Management Division 
Director, Federal Facilities Branch Chief, and the Rocky Flats Remedial Project Manager. 

State of Colorado Department of Health, Hazardous Materials and Waste Management 
Division Director, Hazardous Waste Section Leader, Hazardous Waste Facilities Unit 
Leader, and the Monitoring and Enforcement Unit Leader. 

United States Department of Energy, office of Environmental Restoration and Waste 
Management, Secretary of Energy, and the Acting Assistant Secretary for Environmental 
Restoration and Waste Management. 

5 - 2  Rcvirod Firul 
Marsh 10. 1993 
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United States Department of Energy, Rocky Flats m i c e  Manager, Assistant Manager for 
Environmental Management, and the Acting Environmental Restoration Division Director. 

EG&G Rocky Flats Plant, Environmental Management Department, Associate General 
Manager for Environmental Restomion and Waste Management, Environmental 
Management Department Director, EnvirOnmental Management Deparrment Division 
Managers, and mamx project personnel from other Rocky Flats Plant or external EG&G 
organizations. 

EG&G Rocky Flats Plant technical specialists and subcontractors responsible for 
supervising, coordinating and perfoxming Environmental Restoration activities (ERP, 
199 1 i). 

5.1.1.2 Evaluation of Available Data 

Existing data are described in Section 2 of this document. Soils and geologic data collection 
activities in the vicinity of OU 13 have been primarily directed toward defining the RFP 
environmental setting. Much of the data were developed as a result of the RFP Geological 
Characterization including chemical data used to characterize the types and sources of 
contamination present in the soils and groundwater. Chemical data continue to be collected from 
monitoring well 4486 as part of the overall RFP characterization monitoring program. The 
available soils and geology data were not developed for the specific purpose of characterizing 
OU 13. 

I 

Existing ambient air monitoring programs characterize the RFP site on an area-wide basis for 
plutonium and americium. This data is not specific to any of the OU 13 MSS sources, but 
provides a baseline for the RFP and is collected according to air sampling procedures specified in 
EMD Operating Procedures Manual No. 5-2 lOO@OPS-AP, Volume VI, Air. 

Surface water data (VOCs, metals, water quality, and radiochemistry) for OU 13 are available from 
seven sampling stations (SED1 18, SW018, SWO19, SW020, SW022, SW023, and SW093). 
Four of the stations (SWO19, SW020, SW022, and SW023) are located within OU 13; however, 
only SWO19 is in a location that receives runoff from OU 13. The seven other surface water 
sampling stations receive runoff from other OUs. 

hue I RRnu wok PLn 
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Data for air quality, surface water, groundwater, soils, and geology are being validated in 
accordance with sections 3.4 and 3.7 of the QAPjP for data validation guidelines and data usability 
criteria respectively. Some of the data are validated and accepted, some are validated with 
qualifications, some have been rejected, and some have yet to go through the validation process. 
Appendices D, E, and F list the available analytical data and identify which samples have been 
validated. A summary evaluation of the data available for each MSS located in OU 13 is given 
below. . 

North Chemical Storage Site @ISS 117.1). This site was used to store non-radioactive 
construction debris, waste metal, and scrap metal. Existing data for this site are available from 
piezometers and groundwater monitor wells P114789, P214689, P115589, and P218089. The 
available data characterize the site's soils and geology. Limited surficial soils data was collected as 
part of a site-wide PCB investigation in 1991. This data shows no radionuclide contamination. 

Middle Chemical Storage Site (IHSS 117.2). This site was used as a non-radioactive chemical 
storage facility. Existing soils and geologic data for this are limited to piezometers located in the 
vicinity of the site. These piezometers are P115589, P213689, and P214089. 

' 

South Chemical Storage Site (MSS 117.3). This site was used as a storage area for pallets, cargo 
containers and new drums, and in one instance it is believed the site was used for the storage of a 
contaminated glovebox. Existing data for this site characterize soils geology and groundwater in 
the vicinity. These data are available fkom piezometers and monitor wells P313489, P418289, 
6186. A radiometric survey far gross contamination was conducted for this area. 

Oil Bum Pit Number 1 Waste Leak (MSS 128). Approximately 200 gallons of radioactively 
contaminated waste oil were burned in an open pit in 1956. Data for soils and geology 
available from piezometer P114889. Air monitoring data collected at the time the oil was burned 
may also be available. 

Lithium Metal Destruction Site @ISS 134). This area contains the reaction products from 
oxidation of magnesium and lithium metal coated with machine oils that may have contained 
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perchloroethylene. Existing data for soils and geology axe available from piezometers P114889 
and P115489. 

Waste Spills (IHSS 148). The soils of this site have reportedly been contaminated by spills of 
nitrates and possibly of unknown radioactive compounds. Existing data for this site is limited to a 

radiometric survey for gross contamination and surface water sampling station SWO19. 

Fuel Oil Tank (IHSS 152). This facility consists of an 8OO,OOo-gall0n storage tank that is 
presently in operation, surrounded by an earthen dike, and containing No. 6 fuel oil. 
Approximately 700 gallons of fuel oil was spilled, cleaned up, and recycled in 1971. A similar 
spill of 400 gallons occurred in 1979. Existing data for this site is limited to a radiometric survey 
that indicated low levels of radioactivity were present. 

North Area Radioactive Site (IHSS 157.1). This site is contaminated with unknown volumes of ' 

depleted uranium and beryllium. Existing data for this site include groundwater data from moniton 
well 4486, socsamples taken in the year 1953, and a radiometric survey for gross contamination. 

Building 551 Radioactive Site (MSS 158). This site was used as loading area and as a temporary 
holding area for item contaminated with low levels of uranium. Existing data for this site include 
soils and geology data from piezometers P115589 and P214689. Limited surficial soils data was 
collected as part of a site-wide PCB investigation in 1991. This data shows no radionuclide 
contamination. 

Waste Peroxide Drum Burial (IHSS 169). This site is the reported location of a buried single 55- 
gallon drum of hydrogen peroxide. This incident is probably the same incident described as MSS 
191. The evaluation of available data for MSS 191 is given below. 

Solvent Burning Ground @IsS 171). This site was used for training fm-fighting personnel and 
may be contaminated with waste oil and gasoline. Existing data characterizing this site's soils and 
geology are available from piezometer P114889. 

RursIRNRlwdpka 
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Valve Vault (MSS 186). This was the site of a process waste line leak. Unknown volumes of 
liquid waste canying radioactive constituents and other unknown chemicals leaked into the soil at 
this location. Existing data for soils and geology are available from piemmeter P114789. 

Caustic Leak (MSS 190). This was the site of two leaks of sodium hydroxide from an above- 
ground storage tank. One of the leaks resulted in a release to the environment, and the other did 
not. There are no known sources of soils, geology, or groundwater data for this site. Surface 
water data is available from sampling station SWO19. 

* 

Hydrogen Peroxide Spill (MSS 191). This was the site of a release of hydrogen peroxide from a 
55-gdon drum. There do not appear to be any sources of data for this site. 

Scrap Metal Sites (MSS 197) This MSS was originally one of the Low Priority Sites-OU 16, 
but was transferred to this OU after the final work plan was submitted for comments. A 
description of the site is available in the Final No Further Action Justification Document, Rocky 
Flats Low Priority Sites (Operable Unit la), July 1992. It is overlaps and is adjacent to MSS 
117.1. Scrap metal components of early construction were reported to be buried in this area in the 
late 1950s or early 1960s. In 198 1, during the construction of the new Protected Area perimeter 
fence, construction debris was discovered and work began to remove it. The material unearthed 
was moist, but not oily, scrap metal consisting of machine turnings, rings, shapes, overlays and 
other metal parts. The materials were monitored for radiation with a FIDLER, but none was 
detected. In addition;total long-lived alpha concentrations from three portable air samplers at the 
Building 559 cleanup area showed zero count. No transformers or related materials were found. 

. 
’ 

5.1.1.3 Site Conceptual Model 

Conceptual models of IHSSs in OU 13 have been developed and are presented in Section 2.3 of 
this document. The models include a description of potential sources of contamination, release 
mechanisms, transport media, exposure routes, and potential receptors. The conceptual models 
were developed by organizing the MSSs into two logical groups based upon the secondary source 
type, potential exposure routes and transport mechanisms. The two groups and the MSSs that 
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compose each group are listed below. MSSs 128 and 148 are listed in both groups because they 
each exhibit characteristics of both groups. 

Releases originating above ground and affecting surficial materials: 
117.1, 117.2, 117.3, 128, 134, 148, 152, 157.1, 158, 171, 190, and 191. 

e Releases originating and affecting transport media below the ground surface: 
128,148, and 186. 

The conceptual models will be an aid in identifying exposure pathways and to evaluate the potential 
risks to human health and the environment posed by the contamination present in OU 13. 

5.1.1.4 Data Objectives and Decisions 

The DQO process requires that specific data objectives be defined, formulation of the objectives 
leads to the identification of data needs. The data objectives for the OU 13 RFVRI Work Plan are 
summarized in Table 5.1. Data needs are expected to evolve based upon new infomation 
generated as the Work Plan is implemented. From the infomation generated by the RFI/lU, 
decisions can be made regarding whether remediation is necessary and which remedial alternatives 
would be appropriate. 

I 

5.1.2 Stage 2 - Identify Data Uses and Needs 

5.1.2.1 Identify Data Uses 

The principal uses of RFI/RI data have been defined in Data Quality Objectives for Remedial 
Response Activities and are listed below (EPA, 1987). 

0 Site Characterization - data are used to determine the nature and extent of 
contamination at a site; 

Health and Safety - data are used to establish the level of protection needed for 
onsite workers and to determine if there is imminent danger to the surrounding 
population; 
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e Risk Assessment - data are used to evaluate the threat posed by the site to public 
health and the environment; 

e Evaluation of Alternatives - data are used to evaluate which remedial 
technologies may be appropriate; 

Engineering Design of Alternatives - data are used in the remedial design 
process to evaluate the performance of various remedial technologies; 

Monitoring During Remedial Action - after remedial actions are 
implemented, data are used to assess their effectiveness; and 

e 

e 

e Correlation of Environmental Contamination to Responsible Party(@ - data are used to link wastes detected in the environment to wastes known to be 
onsite. 

Data uses specific to RFVRI Phase I sampling and analysis activities for OU 13 are listed in Table 
5.2. 

5.1.2.2 Identify Data Types 
I 

Data types required for the OU 13 RFVRI are: air quality, soil engineering/geotechnical, soil-gas, 
soil chemistry, aquifer parameters, and groundwater chemistry. Table 5.1 provides additional 
infcnmation on the types of data that will be collected. 

5.1.2.3 Identify Data Quality Needs 

The level of data quality required for OU 13 RFVRI activities is based upon the following factors: 
appropriate analytical levels, potential contaminants that may be present, level of concern and . 

required detection limit. Each of these factors is discussed below. 

Appropriate analytical levels for FZFI/RI work are listed below (EPA, 1987). 

e Level I Field portable instruments. Results are typically not compound-specific or 
quantitative. This analytical level is appropriate for providing real-time 
health and safety data and as a screening tool to indicate potentially 
contaminated areas. 
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Table 5.1 Phase I R F W  Analytical Data Quality Objectives 

Spccifk Objative (Data Ned) ' Data Type SMlplinglAnalyris Activity Analytical Data use 
Lcvcl 

Edabllsh lhc p r M n a  cr rbrmrr d cooL.rdn.atr W gas. IlPGe, d and 
groundwater data 

Chrrndalzc the envlmnmenbl aetUng 01 acb IBSS 

Subsutfsce rtratigqhy and chnctenstiu of 
subslofue mrtuids 

Geologic description 

Depth to groundwam warn level data 

Groundwarn flow rcgim Water level dab and 
4 u i f a  I u t s  

vadose water now regime soil moisture data ud 
mttiic potential 
mumemnu 

Charadaltc (he nature rad Cx(ca1 of coatamlnatlm 

Affected m d i a  Including loution. conantdon. 
type, physical state. and quantity of contdnmb 

surface warn, soil and 
lpoundwlln data 

.. . . . .,. . .... . ~ . . . . - . . . --- -_ ._ ____. . 

Rate 1 a m 1  wmt plrn 
W b l e  Uni No. I3 

Evaluate applicability of existing data from 
djoining IASS's. drill b a c h d u  and 1% 
rubsurfIce rrpterialr 

Warm level data from existing ylls ,  pieannetar 
and newly inrtallcd M e r  

Evaluate applicability of newly developed 4$fer 
data h adjdning Opcnblc Units 

Evaluate applicability of newly developed v.Qle 
=ne data lran SIP vadose chmlaiution and 
the OU2 vsdose rtudy 

- . . . ..-. . , .-. ._ . .. . . . . . .. .. . .... .. . -. . .__ __. 
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Soil and Sobsurfae 
chrrrerlntion 

Aquifer Ch.~ctaiution 

VdoscZone 
chpwraintim 

SitcChamctaidon 
Evalr~tian of Rancdid 

RiskAswsmnt 
Altcmativa 
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Table 5.2 
(sheet 1 of 2) 

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE I 
REMEDIAL INVESTIGATION 

A c t i v i t y  
Radiation Survey 

Soil Gas Survey 

Surficial Soils 
S c r.a p e s 

~~ 

Stage 1 
Screen surface 
for radiochemical 
contamination; 
map anomalies 
for further 
subsurface 
i nves t iga t i 0  n 
determine 
presence or 
absence of listed 
analytes in the 
subsurface; map 
anomalous areas 
for further 
i n  vest iga t i o n, 
del ineate 
horitonal extent 
of contamination 
determine 
presence or 
absence of listed 
analytes in the 
subsurface; map 
anomalous areas 
for further 
investigation, 
del ineate 
horizonal extent 
of contamination 
begin to develop 
data for baseline 
risk assessment 

Stage 2 
N I A  

N I A  

provide 
additional detail 
to support the 
baseline risk 
assessment, i f  
needed. 

Stage 3 
N I A  

provide new 
information for 
Fea s i  bil it y 
i f  needed. 

Study 
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Table 5.2 
(sheet 2 of 2) 

Boreholes 

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE I 

the plant 
determine the 
presence or 
absence of 
contaminat ion 
resulting from 
subsurfaces 
releases at IHSSs 
1 2 8 & 1 4 8  

REMEDIAL INVESTIGATION 

determine 
presence or 
absence of 
contamination in 
existing nearby 
wells and 
piezometers 

Surface Water 
and Sediments 

phuc I RFllRI W d  pkn 
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supplement 
existing wells anc 
piezometers with 
BAT Hydropunch 
to develop OU 
model for 
Transport and 
Fate of 
contaminants  
prov ide 
addi t ional  
information as 
deemed 
necessary from 
the Stage 1 
r e s u l t s  

c o n f i r m  
anomalous 
findings from 
stage 1, begin to 
determine nature 
and extent of 
contamination in 
the subsurface 

5-1  2 

prov ide 
additional 
Information i f  
needed 

prov ide 
addi t ional  
information as 
deemed 
necessary from 
the Stage 2 

- r e s u l t s  
I 

prov ide 
addi t ional  
information as 
deemed 
necessary from 
the Stage 2 
resu  I t  s 
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e Level I1 Mobile laboratories and field gas chromatograph/mass spectrometer 
( G a s )  units. Results may be compbund-specifrc and quantitative 
depending on instrument calibration, reference standards, equipment 
condition, and operator capability. Real-time data may be available, or 
results may be produced in several hours. This analytical level is 
appropriate during the site characterization, evaluation of remedial 
alternatives, engineering design, and during site monitoring. 

analytical precision than Level II. Data may be available in 24 hours or in 
several days to weeks. Level III is an appropriate level for some phases of 
site characterization, evaluation of remedial alternatives, engineering design, 
responsible party determination, and during site monitoring. Level 111 may 
be appropriate for risk assessment depending on the outcome of RFP policy 
decisions. 

e Level III Offsite analytical laboratory. Results generally have a greater degree of 

e Level IV EPA Contract Laboratory Program methods are requid. The analytical 
precision is similar to that of Level III, but stringent quality assurance and 
quality control protocol are formally documented. Laboratory turn-around. 
time for reporting analytical results are similar to those described for Level 
111. I 

method development or modification is requid,  and analytical precision 
and reparting schedules may vary according to the method. 

e Level 'V Offsite analytical laboratory using non-standard methods. Analytical 

Analytical Level I, II, IV and V will be used during implementation of the OU 13 RFI/RI. The 
analytical methods that kll be used are those specified in the EG&G Rocky Flats General 
Radiochemistry and Routine Analytical Services Protocol (GRRASP), Parts A and B. 

Potential contaminants have been identified based upon their toxicity, persistence in the 
environment, and frequency of occurrence. The potential contaminants present are listed in Table 
5.3, but the list is expected to evolve as additional data become available. 

Levels of concern are based upon available health standards and are expressed as contaminant- 
specific concentration ranges that serve as guidelines for selecting analytical methods, detection limits 
and in determining the boundaries of field investigations. 
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Table 5.3 
(sheet 1 of 2) 

POTENTIAL CONTAMINANTS PRESENT IN OU 13 

HSS Potential Contaminants Present 

117.1/197 

1 17.3 

plutonium 239/240, radium 226, radium 228, tritium, 
uranium 2331234, uranium 235, uranium 238, acetone, 
cadmium, copper, toluene, benzene, carbon disulfide, 
ethylbenzene, xylenes, strontium 89/90 

plutonium 239/240, oils, and solvents 

117.2 

plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 235, uranium 238, tritium, and nitrate 

I 

plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 235, uranium 238, tritium, arsenic, 
beryllium, cadmium, copper, chromium, lead, mercury, 
l , l , l - tr ichloroethane, 1,1,2,2-tetrachIoroethene, 1 ,I- 
dichloroethane, 1,l ,-dichloroethene, 1,2 dichloroethene, ' 
t e t rac h I o roe t he ne, t r i c h I or oe t hen e, 2- but an o ne, t ol uene,, 
xylenes, acetone, strontium 89/90 

1 2 8  plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 238, carbon disulfide, and acetone 
perchloroethene 

1 3 4  plutonium 239/240, radium 226, uranium 233/234, 
uranium 235, uranium 238, arsenic, copper, lead, lithium, 
magnesium, zinc, acetone, toluene, total petroleum 
hydrocarbons, and solvents 

1 4 0  

1 5 2  Itotal petroleum hydrocarbons 
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. Table 5.3 
(sheet 2 of 2) 

POTENTIAL CONTAMINANTS PRESENT IN OU’ 13 

~ 

157.1 

1 5 8  

171 

1 8 6  

1 9 0  

1911169 

uranium 233/234, uranium 238, PCE, acetone, chloroform 
1,l ,l-tetrachloroethane, 1 ,1-dichloroethane, 
tetrachloroethene, chloride, beryllium, lead, and mercur] 

plutonium 239/240, radium 226, radium 228, tritium, 
uranium 233/234, uranium 235, uranium 238, arsenic, 
chromium, lead, mercury, cadmium, copper, toluene, 
benzene, carbon disulfide, acetone, ethylbenzene, xylene, 
1,1,1 -trichloroethane, 1 ,I ,2,2-tetrachloroethene, 1 , l o  

dichloroethane, 1,l ,-dichloroethene, 1,2 dichloroethene, 
tetrachloroethene, trichloroethene, 2-butanone, 
and xylenes 

plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 238, carbon disulfide, acetone, and 
magnesium fuel oi l  gasoline 

americium 241, plutonium 239/240, radium 226, uranium 
233/234, uranium 235, uranium 238, acetone, benzene, 
carbon disulfide, ethyl benzene, toluene, xylenes, chloride 
and sulfate 

sodium hydroxide, sulfate, and aluminum 

hydrogen peroxide 

phWIRFURlWO&PlM 
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Detection limit requirements take into account the levels of concern, RFP chemical-specific 
Benchmarks in lieu of ARAB, and DQQs specified in the RFP Sitewide Quality Assistance Project 
Plan (RFP, QApjP, 1991). Site-specific ARARs will be developed as the initial step in the QU 13 
Feasibility Study/Corrective Measures Study. Detection limits are listed in Table 5.4. 

5.1.2.4 Identify Data Quantity Needs 

Data quantity needs are based on a review of the available environmental data and on the data uses 
previously described. Data quantity needs are developed in stages as part of the observational 
philosophy adopted for this project. Simply stated, that approach is based on observing and 
evaluating the data as work proceeds in stages. Field sampling density is based on a subjective 
evaluation supported by statistical evaluation. The subjective evaluation includes review of site 
features to ensure that data are collected at each location where contamination is most likely to have 
been released. 

To ensure that a sufficient quantity of data are collected, the FSAP specifies a three stage approach to 
data collection;. The purpose of Stage 1 is to determine the presence or absence of contamination 
and to collect sufficient data to efficiently guide data collection in Stages 2 and 3. The purpose of 
Stage 2 is to confirm Stage 1 findings, and to gather information to define the nature and extent of 
contamination and to begin to support the baseline risk assessment . The purpose of Stage 3 is to 
complete the collection of data needed to complete the RFUU investigation. Since the data quantity 
needed in Stage 2 is based on the results of Stage 1 and the data quantity needed in Stage 3 is based 
on the results of Stage 1 and Stage 2, only Stage 1 data needs will be completely specified in this 
Work Plan, although the basis for establishing Stage 2 and 3 data needs will be discussed. 
Table 5.2 defines these objectives for each sampling activity at each stage of the investigation. 

The FSAP (Section 6) specifies the objectives and analytic methods for each MSS for Stage 1. 
The design of the sampling program is based on the probability of detecting contamination within a 
given area to a specified level. Each analytic method has its own objective, and is supported by a 
specific statistical approach. 

RurClRRlRlWadrpLn 
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TABLE 5.4 

ANALYTICAL PA- - R AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING A C I T W E S  AT OU13 

TARGET COMPOUND LIST VOLATILES 
Water Limits Soil Limits 

(ugn) u r n  

Chloromethane 
Bromomthanc 
Vinyl chloride 
ChlOfOehnC 
Methylene Chloride 
Acetone 

carbon Disulfide 
1 ,l-Dichloroethent 
1.1 -Dichlorotthanc 
1.2-Dichlorothenc (total) 
Chloroform 
l~-DichloroCthanc 
2-Butanone 
l , l , l - T r i C h l ~ e  
carbon Tewchloride 
Vinyl Acetate 
Bromodichlommethane 
1 . 2 - D i c h l w e  
cis-1.3-Dichlorapropene 
Trichlorothene 
Dibromochlaomethane 

Benure 
sans- 1.2-DichlaraproPcne 
Bromofonn 

1,l  J-TrichlOrotthane 

4-Methyl-2-ptntanonc 
2-He~an0m 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
1 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 

c 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 

I 

Dctefrim limits are idtlltified in the QAPj'P. 
EPA Conma Lnboruo~~ Method for E L  volorilet wil l  be used unless n o d  othawisc. 
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TAB LE 5.4-CONTINU ED 

miurncm PARAMETER AND DEIECTION/QUANTITATON LIMITS 
FOR SAMPLING ACXMTES AT OU13 

TARGET ANALYTE LIST METALS 

wata Limits soil Limits 
( u m  (mg/Kg) 

Aluminum 200 40 
Antimony 60 12 

10 2 Arsenic 
Barium 200 40 
Beryllium 5 1 

Calcium 5000 2000 
chromium 10 2 
cobalt 50 10 

‘ 2 5  5 copper 
cyanide 5 10 
Iron 100 20 

Lead 
Magnesium 
-gan= 
Mercury 
Nickel 40 
Potassium 5ooo 2Ooo 

5 1 Cadmium 

3 1 
5Ooo 2000 

15 3 
.2 .2 

8 

Selenium 5 
silver IO 
SOdiUlll 10 
Thallium 10 
Vanadium 50 
zinc 20 
Lithium 100 

1 
2 
2 
2 
10 
4 
20 

1 

Detectian l imb pc identified m h e  QAPjP. 
EPA Canlnn Laboratory Merhod for TCL volariles will be used unlas noted othmvise. 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND DETECIION/QUANTITATION LIMITS 
FOR SAMPLING ACIWITES AT OU13 

Anthracene 
Di-n-butylphtalatc 
Flouranthene 
m= 
Butyl Benzlyphthalate 
33'-Dichlaobenzidine 
Benzo(a)anthracene 
Chry- 
bis-(2-&ylk~yl)phthalate 
Di-natyl phthalate 
Benzo(b)flouranthene 
Benzo(k)flouranthenc 
Benzo(a)pY== 
Induro(l23cd)pyrene 
D i b a r z ( a , h ) m t  
Benzo(g,hhj)perylene 

10 
10 
10 
IO 
10 
20 
IO 
10 
10 
10 
10 
IO 
10 
10 
10 
10 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

, 

Detection limits u c  identified in the QAPjT. 
EPA C o n m  Laboruory Mcthod for TCL volatiles will be used unless noted olhcnvisC 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND DETECIION/QUANTITATON LIMITS 
FOR SAMPLING ACI’IVITIES AT OU13 

Hexachlombutadiene 10 330 
4Shloro-3-methylphenol 10 330 
2-Methylnaphthaltne 10 330 
Hexachlorocyclopentadiene 10 330 
2,4,6-Trichlorophcnol IO 330 
2,4,!LTkhl0rophen01 50 1600 
2-Chlomnaphthalenc 10 330 
2-Ninoaniline 50 1600 

Dimerh ylphtalatt 10 330 
Acuraphth y lene 10 3 30 
2,6-Dinitrotoluene 10 330 
3-Nitrophenol 50 . 1600 

Acenaphthenc 10 330 
2,4-Dinimphenol 50 1600 

4-Nitrophenol 50 1600 

I 

Dibenzofm 10 330 
2,4-Dinitrotoluene 10 330 
Diethylphtalate 10 330 
4-Chlqhenol Phenyl ether 10 330 
Fluorene 10 330 
4-Nitroaniline 50 1600 
4,6-Dini~2-mcthylphenol 50 1600 

TARGET COMPOUND LIST SEMLVOLATILES - continued 

s?i* 
330 N-nitrosodiphenylaminc( 1) 10 

CBromophcnyi-Phmyl ether 10 330 
Phenanthrene 10 330 

w%P 

Dctsaon limits ure H i e d  in the QAPjP. 
EPA Canpaa Labaratory Method for TCL volatiles will be usad unless noted oh&. 
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TABLE 5.4-CONTINUED 

TARGET COMPOUND LIST VOLATILES 
Wruer Limits Soil Limits 

(ugh) umg 
Tetracholoroethcnc 5 5 
Toluene 5 5 
1,1,2.2-Teerachlaroethane 5 5 
ChlodXZUXZ 5 5 
Ethyl Benzene 5 5 
Styrene 5 5 
Xylenes (total) 5 5 

TARGET COMPOUND LIST SEMI-VOLATILES 
phenol 10 330 
bis(2Chluocthyl)ether 10 330 
2-Chlorophenol 10 330 
1-3-DichloroWne 10 330 
14-Dichlorobemene 10 330 
Benzyl Alcohol 10 330 
1-2-Di hlmbemene 10 330 
2-Methylphl 10 330 1 

bis(2-Chlnoisdpropyl)ethu 10 330 
4-Methylphml 10 330 
N-Nitros-Dipropy l e  10 330 
Hexachloroethane 10 330 
Nitrobenzene 10 330 
Imphoront 10 330 
2-Nitrophenol 10 330 
2.4-Dimethylphenol 10 330 
Benzoic Acid 50 1600 
bis(2-Chla~ethoxy)methane 10 330 
2.4-Dichlorophenol 10 330 

Water Limits Soil Limits 
(ugh) ( u r n  

1 , 2 , 4 - T r i ~ h l ~ b ~ ~ n t  10 330 
Naphthalene 10 330 
4-Chlo-t 10 330 

Dcrectian limits arc identified in the QAPj?. 
EPA Conma Laboratory Method for TCL volatilu will bc used unless n o d  otherwise. 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND DETECr'ION/QUANTITATION LIMITS 
FOR SAMPLING A C T M T E S  AT OU13 

, SOIL GAS SAMPLES 

parameta 

Acetone 
BUlZUE 
Carbon disulfide 
Carbon retrachloride 
chloroform 
Dichlomethane 
Ethylbenzene 
Methylene chloride 
PCE 
TCE 
Toluene 
Xylenes (total) 
1.1-DCA 
1.1 * 1 -TC A 
1.2-DCA 
2-B~tanont. 

1 
1 

1 
1 
1 
1 
,1 
1 
1 
1 
1 

. 1  
1 
1 
1 

1 

Note: Detection limits are a function of the detector type and injection volume. Thus, the detection limit 
may vary. Target detection limits will be at or below the listed values 
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TABLE 5.4 

Nitrate 1 W L  EPA 353.2 
Sulfate 5 mg/L EPA 375.4 
Chloride 5 mg/L EPA 325.2 
fluoride 5 mq/L EPA 340.2 

Specific Conductance* 
Temperat u re* 

t 
PHf 

ANALYTICAL PARAMETER AND DETECI'ION/QUAhTITATION LIMITS FOR 
SAMPLING ACTIVITIES AT OU 13 

5 rng/Kg EPA 353.2 
10 mg/Kg EPA 375.3 
5 mg/Kg EPA 325.2 
5 mg/Kg EPA 340.2 

t 

t 

Other Chemical ComDounds 

I Water Limits (pCilL) I Soil Limits (pCi/g) 
Radionuclides 
Gross Alpha, Dissolved 
Gross Beta, Dissolved 
Gross Alpha, Suspended 
Gross Beta, Suspended 
Tritium 
239/240 Plutonium 
233/234 Uranium 
235 Uranium 
238 Uranium 
241 Americium 
Total Radiostrontium 
Total Radiocesium 
226 Radium 
228 Radium 
244 Curium 
237 Neptunium 
230 Thorium 
232 Thorium 
134 Cesium (by Gamma) 
127 Cesium (by Gamma) 

2 
4 
2 
4 

400 
0.01 
0.6 
0.6 
0.6 
0.01 

1 
1 

0.5 
1 -  
1 
1 
1 
1 
1 
1 

~ 

4 
10 
4 
10 
400 
0.03 
0.3 
0.3 
0.3 
0.02 

1 
0.1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Anions 

Laboratory Methods for Radionuclides are Identified in Part 6 of the GRRASP and in the Quality 
Assurance Addendum for This Work Plan. 

'Field Methods OPS-GW.05 EGi%G. 1991~1. 
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5.1.2.5 Evaluate SamplingiAnalysis Options 

RFI/RI data collection and analysis for OU 13 will utilize a graduated approach in which analytical 
Level I and Level II field screening techniques will be used to focus subsequent data collection and 
analysis for analytical Levels IV and V. The sampling/analysis options selected are based upon 
their ability to obtain data that is consistent with known site conditions. Simply stated the 
objective for Stage I surveys is to detemine if contamination is present in the area being 
investigated. 

Field screening techniques will be used whenever possible to reduce waste generated during 
sample collection, minimize delays @at can result when more exacting analytical methods are used, 
and to minimize worker exposure. Analytical Level I and Level II field screening will assess both 
radiochemical and organic chemical contamination during Stage 1 of the FSAP. 

5.1.2.5.1 Radiological Surveys using a High Purity Germanium detector (HPGe) or FidlermaI 
detectors will be conducted to survey 100 percent of the MSS area in order to identify areas of 
radiochemical contamination on the surface and to map anomalous areas that may require further 
investigation. Field methods for use of the HPGe are presently being finalized and a standard 
operating procedure will be i n v r a t e d  in the Environmental Management Radiological 
Guidelines Manual (RFP-EMD, 1991a). In areas where it is not practical to use the HPGe 
equipment, FidlermaI detectors will be used to ensure 100% coverage of the area surveyed. Hand 
held detectors will be employed for health and safety purposes and to screen the sides of buildings 
or other obstructions which could influence the other detectors. (More information about the use 
of these detectors is being developed in a paper Compendium of In-situ Radiological 

I 

Characterization Methods and Applications which will be available before field work 
begins.) 

I 
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5.1.2.5.2 Soil Gas surveys utilizing a portable GC will be used to identify areas of organic 
chemical contamination and to direct further sampling efforts. Data collection procedures will be 
those specrfied in Environmental Management Division Manual 5-21000, Volume III, Geotechnical 
(RFP-EMD, 1992a). Two grid spacings are specified-20 feet and 40 feet. 

Operational data from recent sail gas surveys conducted at Rocky Flats were utilized in conjunction 
with a uansient subsurface pressure distribution equation (Equation I) to assess the radius of 
influence of soil gas survey (Johnson, et al., 1990). 

where: 
P’ = “gauge” pressure measured at distance r and time t 
m = stratumthickness(3m) 
r = radial distance from vapor extraction well 
k = soil permeability to air flow (5.0 x 10-2 to 1.52 x 10-1 darcies) 
p = viscosity of air (1.8 x 104 g/cm-s) 
E = air-filled soil void fraction (0.10) 
t =t ime 

Q = volumetric vapor flow rate from extraction well (0.70 to 0.97 s c h )  
Pm = ambient atmospheric pressure = 1.013 x 106 g/cm-s2. 

The results of this analysis indicated that a l0-foot radius of influence was achievable under the 
operating conditions that may be expected in OU 13. This will result in complete coverage using a 
20 foot grid. 

A forty foot grid is specified for MSS where the likelihood of encountering large spills is very 
high based on past history. For example, Section 2.1 documents the release of approximately 700 
gallons of No. 6 diesel fuel at MSS 152 in 1971. A spill this size would be sufficient to cover an 
area of approximately 50 feet by 50 feet to a depth of 1/2 inch, which a forty foot grid would 
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adequately locate. This is especially m e  because the area of contaminated soil would most likely 
be much larger. 

In any event, if contamination is discovered during the soil gas survey, the sampling grid will be 
expanded to determine the full extent of the contamination. If the sampling effort is extended 
beyond the c m n t  MSS boundary into an adjacent IHSS, discussion with the appropriate OU 
manager would be initiated. This will insure that the expanded sampling protocol matches the 
objectives specified in the relevant work plan. 

5.1.2.5.3 Surficial Soils Sampling-As part of the Stage 1 sampling program, surficial soil 
samples will be taken at specific IHSS mas. The objective of the initial soil sampling plan is to 
identify elevated concentrations of possible contaminants and to augment the findings of the HPGe 
swey within each specific IHSS area in OU 13. These samples will be analyzed for TAL metals 
and a full suite of radionuclides: plutonium 239 and 240, americium 241, uranium 238, uranium 
233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226, radium 228, gross ’ 

alpha and gross beta. In some cases, specific metals-lithium, beryllium and magnesium will be 
targeted for analysis at specified MsSs. One sample per p u p  will be analyzed for gamma- 
emitting radionuclides with onsite laboratory HPGe instruments. At specific MSSs where 
radioactivity has been detected, asphalt samples will also be collected and analyzed for radioactivity 
with a laboratory HPGe. Laboratory analytical methods will conform to those referenced in 
GRRASP; these methods meet the criteria for analytical Levels lV and V. Field data collection will 
be in accOrdance with Environmental Management Division Manual 5-2000, Volume III, 
Geotechnical (RFP-EMD, 1992a). (An SOP for the laboratory HPGe is currently under 
development and will be completed and submitted for regulatory agency approval prior to use.) 
Sample collection will proceed according to SOP GT.08. Any specific revisions to the pmedures 
will be approved by the regulatory agencies prior to use. 

The surficial soils sampling problem is defined as detecting whether contamination is present at 
each specific IHSS area. The maximum concentration for each constituent will be used to 
detemine if elevated concentrations exist If elevated concentrations are identified, then more 
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in-depth borehole and surficial soil sampling will be conducted in Stage 2 to characterize the 
contaminant and collect additional data to support a human health risk assessment. 

The following is the statistical approach used to determine the number of samples to collect. 
Given 
contamination affects a fraction of the site. is: 

independent samples, the probability of observing at least one contaminated sample when 

P = 1 - (1-f)N 

WHERE: f = fraction of site contaminated 
N = number of independent samples. 

The assumptions are that at least 25 percent of the site is contaminated and the samples will be 
independent. Eleven samples are required to observe at least one contaminated sample with a 
probability of at least 95 percent within each MSS group. MSSs are p u p e d  when their 
boundaries overlap or they are contiguous in such a manner as to present a discrete area. Table 5.5 
shows which MSSs are grouped together for sampling purposes. 

, 

I 

Judgmental sampling, based on historical information and results from the visual and HPGe 
surveys, will be combined with random sampling to bias the samples to improve detection of 
contamination. A visual survey will be performed to identify areas where elevated concentrations 
of contaminants are likely to exist. The results of the visual survey and the HPGe survey will 
determine the location of surface soil samples. A surface soil sample will be collected at each area 
where contamination is most likely to exist based on historical infoxmation and the visual survey. 
A surface soil sample will also be collected at anomalous areas identified by the HPGe survey. 
The remaining surface soil samples will be randomly selected throughout each specific MSS area 
using grid points from the HPGe survey. Grid intersections that are located at any of the 
previously determined sampling locations will be exempted from the random sampling locations. 
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Table 5.5 

. - 

IHSS Group Number of Samples 

117.1 & 197 11 

117.2 & 158 1 1  

117.3 & 152 11 

Surficial Soil Sampling 
IHSS Groups 

157.1 11 

148 

including1 71 

134 N & 128 & 171 

11 I 

1 1  

1 1  

186 1 1  I 
I 134s up to but not I 

Total I 

. .. 
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5.1.2.5.4 Boreholes-A limited number of boreholes will also be drilled during Stage 1 at MSSs 
where subsurface release of contamination may be present at depth. The samples from these 
boreholes will be analyzed for TAL metals, radionuclides, and specific anions. 

5.1.2.5.5 Alluvial Groundwater Sampling will continue to be collected during Stage 1 from all 
existing monitoring wells and piezometers in and surrounding OU 13. This data, historical data 
from these wells, and new data developed during Stage 1 investigations will be used to locate 
groundwater sampling activities in Stage 2. 

5.1.2.5.6 Additional Activities-After Stage 1 sampling is complete, a technical memorandum 
will be prepared. The technical memorandum will evaluate the results of Stage 1 sampling and 
recommend locations for locating boreholes and collecting surface scrape samples. If surficial soil 
sampling results are not available, they will be reported in a later technical memorandum prior to 
the commencement of Stage 3 sampling. 

8 

Surface scrape samples will be collected during Stage 2 of the FSAP at borehole locations. If a 
borehole is located in a paved area, the surficial soil scrape will be taken after the pavement is 
removed. A sample will be taken from directly below the pavement and another taken at either four 
inches below the pavement bottom, or at the surface of the next soil horizon begins (roadbasel 
preparation bed soil ). (The SOP governing this work is currently being revised. It will be 
submitted to the regulatory agencies for approval prior to use in the field.) Surface scrape samples 
will be analyzed for TAL metals, plutonium 239 and 240, americium 241, uranium 238, uranium 
235, uranium 233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226, radium 
228, gross alpha, and gross beta. Analytical methods will conform to those referenced in the 
GRRASP; these methods meet the criteria for analytical Level III through V. Field data collection 
will be in accordance with Environmental Management Division Manual 5-2 1o00, Volume III, 
Geotechnical (RFP-EMD, 1992a). 

Soil samples 6ill be collected from boreholes during Stage 2 of the FSAP to assess contaminant 
types and distribution. For those MSSs where no contamination was detected by Stage 1 
activities, a sufficient number of boreholes will be drilled to confirm that there is no contamination. 

5-29 Rsvirsd F i  
Marsh 10. 1993 



The number of borings will be proposed in the first Technical Memorandum and will be based on 
MSS size, known waste storage history, and possible below ground releases. At MSSs where 
contamination was found during the screening surveys, Stage 2 will consist of at least three 
borings transecting each anomaly (radioactive or other contaminant) downgmhent from the point 
of maximum contamination. This will be done for a maximum of three transects resulting in nine 
boreholes per MSS. 

The need for any additional boreholes can be evaluated in the Stage 2 Technical Memorandum. 
These additional borings, if required, will be drilled during Stage 3. 

An exception to this method of locating boreholes will be made for MSS 152. Three boreholes 
will be drilled around the berm surrounding the storage tank, one up@ent and two 
downment .  Samples will be analyzed for T U  volatile compounds, TCL semi-volatile 
compounds, TAL metals, plutonium 239 and 240, americium 241, uranium 238, uranium 235, 
uranium 233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226 radium 228, 
gross alpha, and gross beta. Analytical Level III will be used for the volatile, semi-volatile and 
metals analyses. Analytical Level V will be used for the radiochemical analyses. Field data 
collection will be in accordance with Environmental Management Division Manual 5-21000, 
Volume III, Geotechnical (RFP-EMD, 1992b). 

1 

Alluvial groundwater samples will be collected from all existing piezometers and monitor wells in 
and immediately surrounding OU 13 during stage one of the FSAP. During stage two of the 
FSAP, alluvial groundwater samples will be collected at the time boreholes are drilled using the 
Hydropunch@ method or equivalent for real time and laboratory analysis. If contamination is 
confirmed by the soil or groundwater samples, one monitoring well will be installed upgradient of 
the affected MSS and one monitoring well wil l  be installed downgradient of the affected IHSS. 
Samples will be analyzed for T U  volatiles, T U  semi-volatiles, TAL metals, plutonium 239 and 
240, americium 241, uranium 238, uranium 235, uranium 233/234, tritium, strontium 89/90, 
strontium 90, cesium 137, radium 226, radium 228, gross alpha and gross beta. Quarterly 
groundwater data collection from monitoring wells will be conducted as Part of the RFP site-wide 
monitoring program. Analytical Level IV ( U P  protocol) and Level V (for radiochemicals) will be 
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used for groundwater sample analysis. Groundwater sampling and measurement of field 
parameters will be conducted in accordance with procedures specified in the FSAP. 

All data collection field records will be handled in accordance with the quality control pmedures 
specified in Environmental Management Division Manual 521000, Volume I, Field Operations 
(RFP-EMD, 1992~). 

5.1.2.6 Review of PARCC Parameter Information 

PARCC parameters (precision, accuracy, representativeness, completeness, and comparability) for 
analytical Levels I, 11, IV, and V are discussed below. Precision, accuracy and completeness goals 
are specified in the Quality Assurance addendum for this Work Plan. 

. Precision is a quantitative measure of data quality that defines the reproducibility or degree of 
agreement among replicate measurements of a single analyte. The closer the numerical values of I 

the measurements are to each other, the more precise the measurements. One of methods used to 
estimate the precision of a method is the standard error of the estimates for the least square 
regression line of "measured" versus "target" concentrations (EG&G, 1991i). The primary role of 
this application is to characterize the precision of any analysis method under specified conditions. 
This allows comparison of different results produced by the same method. Analytical precision for 
a single analyte may be expressed as percentage of the difference between results of duplicate 
samples and mamx spike duplicates for a given analyte. Precision will be deteImined from the 
results of duplicate and matrix spike duplicate analyses (EG&G, 199li). 

During the collection of data using field methods or instrumentation, precision is checked by 
reporting several measurements taken at one location and comparing the results. Precision will be 
reported as the relative percent difference for two results and as the standard deviation for three or 
more results. Sample collection precision shall be measured in the laboratory with the analysis of 
field replicates and laboratory duplicates (EG&G, 1991i). Analytical precision will be achieved by 
adhering to the analytical methods contained in the GRRASP. Sampling precision will be achieved 
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by conformance the procedures specified in the Environmental Management Division's Operating 
Procedure manuals referenced above. 

Accuracy can be expressed in terms of completeness and bias. Accuracy is a quantitative measure 
of data quality that refers to the degree of difference between measured or calculated values and the 
true value. The closer to the m e  value, the more accurate measurement. One of the measures of 
analytical accuracy is expressed as a percent recovery of a spike or tracer which has been added to 
the environmental sample at a known concentration before analysis (ERP, 1991). While it is not 
feasible to totally eliminate sources of error that may reduce accuracy, the OU 13 Work Plan 
attempts to minimize error by using standardized analytical methods and field procedures. 

Representativeness is a qualitative parameter that expresses the degree to which sample data 
accurately represent a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition (ERP, 1991). Representative data will be obtained by using both biased 
and unbiased methods of selecting sample locations. Biased methods will employ existing data in ' 
areas known to be contaminated to determine the degree of contamination. Unbiased methods such 
as grid sampling will be used to determine both the nature and extent of contamination. Field work 
will.be conducted according to standard operating procedures, further aiding the collection of 

' representative data. 

Completeness is a quantitative measure of data quality expressed as the percentage of valid or 
acceptable data obtained from a measurement system. The objectives of the field sampling 
p r o w  are to obtain samples for all analyses required at each individual site, to provide sufficient 
sample material to complete those analyses, and to produce QC samples that represent all possible 
contamination situations such as potential contamination during sample collection, transportation, 
or storage (EG&G, 1991i). 

Comparability is a qualitative parameter describing the confidence with which one data set may be 
compared to another (EPA, 1987). The standard laboratory methods of the GRRASP and standard 
operating procedures for conducting field work will allow for one to one comparability of OU 13 
RFl/RI data to other work conducted in conformance with those same standards. 
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5.1.3 Stage 3 - Design Data Collection Program 

Stage three of the DQO process compiles the various elements of Stages one and two into a 
cohesive data collection program for the OU 13 RFVRI. To this end, a Field Sampling and 
Analysis Plan and Quality Assurance/Quality Conml Plan have been developed and are included as 
Sections 6 and 10, respectively, of this Work Plan. The results of the DQO pmcess have been 
distilled into a detailed list (Table 6.1) of the number and type of samples to be collected, their 
location, and analytical methods. 

I 
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6.0 FIELD SAMPLING AND ANALYSIS PLAN 

The purpose of this section of the work plan is to develop a Field Sampling and Analysis Plan 
(FSAP) that will address the data needs of the Phase I RFURI and describe the work required to 
fulfill the data quality objectives. Section 6.1 presents the objectives of the OU 13 RFURI. 
Section 6.2 summarizes site background information and rationale for the sampling, analysis, and 
other data collection activities. Section 6.3 discusses the field data collection program for each site. 
Section 6.4 describes field sampling procedures and equipment, and Section 6.5 describes the 
analytical program including sample designation, analytical requirements, sample containers and 
preservation, and sample handling and documentation. Section 6.6 describes QNQC procedures 
for the OU 13 -1. 

I 

6.1 OU 13 RFURI OBJECTIVES 

The objective of this FSAP is to provide environmental measurement data of sufficient detail and 
quality to meet the intended use of the data. The data generated through implementation of this 
FSAP will be used to: 

0 First, establish the presence or absence of contaminants; 

0 Second, characterize the environmental setting of each MSS; 

Characterize the nature and extent of contamination; 

Third, assess fate and transport of contaminants; 

0 

e 
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Assess risk to human health and environment; 

And finally, support selection of remedial action alternatives. 0 

This FSAP is designed to identify, then characterize, contamination of soils and groundwater that 
may have resulted from historical releases at OU 13 MSSs and at other potential areas of concern 
(PACs) withidor at locations identified where potential incidents of concern (PICs) am thought to 
have occwed near OU 13, as presented in the Historical Release Report (HRR) July 1992. Air, 
surface water, and sediment will be characterized using data collected under other sitewide 
programs unless additional data are determined to be required for these media (see Section 6.2.2). 

I 
I 6.2 BACKGROUND AND SAMPLING RATIONALE 

6.2.1 Background 

Available infoxmation regarding potential contamination associated with OU 13 includes limited 
MSS histories, stratigraphic well logs, water level data, and analytical data for air, groundwater, 
surface water, sediment, surficial soils, and borehole samples collected within and around OU 13. 
This information is described in detail in Section 2.0 of this work plan. 

As stated in Section 2.0, the available analytical data indicate the potential for contamination at or 
near several MSSs but do not provide direct evidence of contamination. Nor is the data of a 
sufficient quantity or quality to allow a determination of the source(s) of contamination or the 
nature and extent of contamination. The existing data are currently being validated to the extent 
possible. The use of these data in making RFVRI decisions will be continually evaluated as the 
validation process continues. 

I 

6.2.2 Sampling Rationale 

The rationale for Phase I sampling activities is based on a staged approach (Table 6.1, Revised). 
Stage 1 will address the first objective to determine if contamination is present. It will involve 
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primarily non-invasive screening-level surveys. Stage 2 will con fm the results of Stage 1 and 
verify the presence of contamination in the vadose mne and/or groundwater and begin to define the 
nature and extent of the contamination. Stage 3, if necessary, will address the potential migration 
of contaminants from each MSS. Figures 6-1A through 6-1D present sampling decision trees for 
each IHSS identifying investigation stages, types of sampling, and sampling decisions. Section 
6.2 presents the pl&ed sampling activities at each MSS. Table 6.2, compares the planned 
sampling activities with those required by the LAG. The procedures that will be used in each type 
of sampling are listed in Table 6.3 and discussed in Section 6.4. 

Stage 1 sampling activities are designed to detect contamination at each MSS primarily using,non- 
invasive screening-level surveys. These surveys will provide an assessment of the presence or 
absence of contamination and they will also begin to define the nature of contamination present. 
They will provide information on a real-time basis that is needed for planning more detailed 
investigations of each MSS. The types of activities to be conducted during Stage 1 include: 

I 

Visual inspections; 

Surface radiological surveys; 

Soil-gas surveys; 

Soil brings (limited to MSSs 148 and 186 where underground releases of 
contaminants are thought to have occurred); 

Surficial soil sampling; and 

Groundwater sampling from existing wells and piezometers. 

Rase I RR/RI work mu, 
Opaable Uni~  No. 13 6-3 R c v i i d  Fml 

March 10, 1993 



Act iv i ty  

itage 1 

risual Inspection 

4PGe Radiological Survey 

;oil Gas Survey 

Surficial Soil Sampling 

lertical Soil Profiles 

Soil Borings 

4sphalt/Concrete Samples 

Revised Table 6.1 
(sheet 1 of 3) 

Phase I Investigations for OU 13 

Purpose 

Identify areas of visible 
contamination. Assess access 
problems. 

Identify areas of anomalous gamma 
ray radiation readings. 

Lotiate voc anomalies. 

Assess radiological and 
nonradiological contamination. 
Confirm HPGe results. 

Aid interpretation of HPGe survey. 

Assess radiological and 
nonradiological contamination at 
IHSSs where subsurface 
contamination may be present. 

Determine the presence or absence 
of radionuclides. 

Location 

ntire IHSS area. 

.ntire IHSS area. 

Mire IHSS area - grid spacing 
iSS  dependent. 

lntire IHSS area - locations IHSS 
lependenl. 

.ocations selected after .HPGe 
wvey completed. 

HSS dependent. 

HSSdepandent. 

- -  . . .  . , . . - .- . . . . . - . . . . . . . . . . 

Phare I RRmI Wort Plan 
Opmbla, Unit No. 13 6 - 4  

Sample Number 

lone. 

ASS dependent. 

4SS dependent 

HSS dependent. 

'0 be determined. 

HSS dependent. 

HSS dependent. 

Revired Find 
March IO. 1993 



Revised Table 6.1 
(sheet 2 of 3) 

Activlty 

itage 1 (continued) 

iampling of Existing 
;roundwater Monitoring 
Vells and Piezometers 

iampling of Water in Sump 

ECHNICAL MEMORANDUM NO. 1 

itage 2 

idditional Soil Samples 

iurface Scrapes 

Phase I Investigations for OU . I 3  

Purpose 

Assess radiological and 
nonradiological contamination. 
Begin characterization of 
groundwater conditions. 

Assess potential contamination 
of surface water. 

Provide proper statistical power 
and confidence i f  needed. 

Determine presence/absence of 
contaminants at borehole locations. 

a. Sample anomalies identified 
by HPGe and soil gas surveys or 
confirm absence of contamination. 

b. Characterize subsurface 
vadose zone conditions and 
contamination. 

Localion 

IHSS dependent. 

IHSS 171. 

IHSS dependent (at borehole 
I oca1 io ns) . 

IHSS dependent - at a minimum, 
one at most likely spot to be 
contaminated in IHSSs where no 
contamination was detected by 
screening surveys or one at the 
maxima detected by the HPGe 
andlor soil gas surveys in IHSSs 
where contamination was 
detected by screening surveys 
(locations lo  be specified in 
lechnical memorandum). 

G - 5  

Sample Number 

HSS dependent. 

To be determined. 

To be determined - to be specified 
n technical memorandum. 



Activity 

itage 2 (continued) 

;roundwater Sampling with 
iydropunch, or equivalent 

ECHNICAL MEMORANDUM NO. 2 
itage 3 

ioil Borings 

Aonitoring Well 
nstallation and Sampling 
indlor Sampling wilh 
iydropunch, or equivalent 

rensiometer Nests or 
Bquivalent and 
~achabi i i ty  Tests 

Revised Table 6.1 
(sheet 3 of 3) 

Phase I Investigations for OU 13 

Purpose 

m e s s  groundwater contamination. 

ksessmenl of contaminants in 
ubsurface. 

kssess nature and exlent of 
rontamination of groundwater. 

letermine transport 
:haracteristics 

Location 

IHSS dependent - at a minimum, 
samples to be taken in boreholes 
drilled at maxima detected by 
screening surveys (locations to be 
specified In technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

Sample Number 

To be determined - to be specified 
in technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

To be determined - to be specified 
in technical memorandum. 

. Rylscd .. Final 



I 

Sample Existing C;rw&vater 
Monitoring WellsPierometes 

I 
J 

t I i 

Perform Surface Radiation 
Survey on Grid to Assure 
100% Coverage Using HPGe 

I 
I I  

Perform Soil Gas Survey 
on 20 or 40-8 Grid 

# 

I 

IY= 

Drill Boreholes 6 Hydropunch 
in 'Hot S CV Detected by 

Saw at Each Borehole) 
. Stage 1 p",eys (Surface 

I 

Drill Boreholes (with 
Surface Saape) for 
Conhrmation --1; 

C r i t e ~  for Power and 

lnvesbgation 

'Dotalis regarding lhe Stage 2 and Stage 3 Investtgefionr will be 
apodtied In Tochntul Memorandums 1 and 2, respecUvdy. 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

OPERABLE UNIT NO. 13 
PHASE I RFURl WORK PLAN 

REVISED FIGURE 6-1 A 
Sampling Decision Tree 

IHSSs 117.1,117.2,117.3, 
128,134.157.1 * 158. and 197 

6-7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!Sample Exisbng Groundwater 
Monitoring Weltsherometes 

I 1 
I I 

I I I I 
I 
I 

Perform Soil Gas Survey 
on 20-11 Grid 

Pertorm Surlaee Radlation 
Survey on 20-11 Grid Using 
HPGe 

Cdled Sufi& Sorl Samples 
tor Metals 8 Radionudides 

Drill Boreholes 8 Hydropunch 

Cdled Additional S U M  Soil 
Samples To Meet Setistical 
Criteria tor Power and 
confidence It Needed 

I 
I v I 

Comeuct Alluvial Wells 8 
Pertorm Other Activities 
Specified in TM2 

Stage 3' 

*Detallr regrrdlng tho Stago 2 and Stage 3 lnvertlgstlonr will be 
spetlfied In Tachnlul Memorandums 1 and 2, rsspecUvely. 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

OPERABLE UNIT NO. 13 
PHASE I RFVRI WORK PLAN 

REVISED FIGURE 6-1 B 
Sampling Decision Tree 

IHSSs 148 and 186 

6 - 8  



I Sample Excbng Groundwater 
Monitoring WelWPtetwnelefs 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-,,,, 

t 
I 1 

. 

4 
No 

w Furlher 
Investigation 

I 

oDetalls regardlng UWJ Stage 2 and Stage 3 Investigations wlll be 
spetclfisd In Technhl Yemorondums 1 and 2, respectively. 

US. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

OPERABLE UNIT NO. 13 
PHASE I RFVRl WORK PLAN 

REVISED f lGURE 6 1  C 
Sampling Declslon Tree 

IHSS 152 

6 - 9  



.*Details regarding the Stage 2 and Stage 3 investigations will be 
spsclHd In Technlcrl Yemorandumr 1 and 2, respectively. 

6 - 1  0 

r 
U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 

OPERABLE UNIT NO. 13 
PHASE I RWRI WORK PLAN 

REVISED RGURE 6-1 D 
Sampling Decision Tree 

IHSS 171 



TABLE 6.2 (Sheet 1 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

Improved Coverage - 
 additional analytes addcd 
ibased on available data 

* I FSP I 

100 grid spacing 
-- 

Soil Gas Survey Soil Gas Survey 

Surf ic i i  soi l  Sampling 

Vertical Soil Profiles 

Boreholes in Soil Gas Plumes TBD 

TBD 

TRD 

Boreholes (confirmatoin of 
soil gas) . 

Sample Existing 
Wells/Piezomelers 

noreholes in Soil Gns and 
Radiation Anomalies 
Boreholes (confirmation of 
soil gas and radintion 
surveys)  
Monitoring Wells Monitoring Wells 

Provide documentation of 
mnterials/chemicals stored. 

Visual Inspection 

IlPGc Radiological Survey 

/Nested Tensiometers 

In Agreement - Information 
Provided in 'Section 2.0 I NA 

NA 

2 0  grid spacing 

20' grid spacing 

7 
(11 within IHSS group 

which includes ItISS 197 

Identify visihle 
contaminat ion 
Investigate soil 
contamination indicnted by 

coverage 
well 1 ~ 1 4 6 8 9  - iooz 

Investigate soil 
contamination with metals 
and radionuclides - confirm 
HPGe survey 
Aid interpretation of IlPGe 
su rvey  
Provide cost-effective 
information regarding 
groundwater conditions 
In Agreement 

In Agreement 

In  Agreement 

Increased Coverage 

Per modifications outlincd in lclter from G. W. Baughman, CDH, lo F. Lockhardt, DOE, dated February 10, 1992. 
NA = Not applicable TBD = To be delcrmined ** This activity was performed during the preparation of his  Work Plan 



TABLE 6.2 (Sheet 2 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

2 0  grid spacing 

1 1  

TBD 

2 
I 

Soil Gas Survey Improved Coverage - 
additional analytes added 
based on available data 
Investigate soil 
contamination with metals 
and radionuclides - confirm 
HPGe survey 
Aid interpretation of IIPGe 
survey 
Provide cost-effective 
information regarding 

Roreholes in Soil Gas Plumes TBD 

TRD 

TED 

Boreholes (confirmation of 
soil gas) I 

groundwater conditions 
norehales in Soil Gas and TBD In  Agreement 
Radiation Anomalies 
Uoreholes (confirmation of TBD In Agreement 
soil gas and radiation 

Monitoring Wells TUD In  Agreement 

Nested Tensiometers TRD Increased Coverage 

Sll r v  cy s) 
I 

IMonitoring Wells 

I FS P I 

Imaterials/chcmicals stored. I IProvided in' Section 2.0 

Visual Inspection NA Identify visible 
contamination 

IlPGe Radiological Survey 2 0  grid spacing Investigate soil 

100 grid spacing Soil Gas Survey 

~ 

Surficial Soil Sampling 

Vertical Soil Profiles 

Sample FJisting 
Wells/Piezometers 

Per modifications oullined in lerter from G. W. Daughman. CDH, to F. Lockhardr, DOE, dated February 10, 1992. 
N A  = No1 applicable TBD = To be deterrnincd ** This activity was performed - during . the preparation of lhis Work Pian 

R e v i d  Find 6-1 2 M a d  10. 1993 h i e  1 Rn/RI Wok Plan 
-Clr I h i t  Nn I ?  



TABLE 6.2 (Sheet 3 of 10) 
OU 13 IAG REQUIREMENTS*/I;SP COMPARISON 

5 

Soil Gas Survey 

survey 
Investigate contamination of 
asphal t  

I 

I lsurficial Soil Sampling 

Boreholes in Soil Gas Flumes 

noreholes (confirmation of . 

Vertical Soil Profiles 

-. 
TDD Ilneholcs in Soil Gas and 

TDD Boreholes (confirmatoin of 
Radiation hnaomalies 

Asphalt Sampling 

soil gns) 

Monitoring Wells 

Sampling Existing 
Wells/Piezometers 

soil gas and radiation 
surveys) 
Nested Tensiometers TBD Increased Coverage 

Monitoring Wells Tl3D In  Agreement 
- 

Tl3D 

contamination indicated by I IllSS history 
Improved Coverage - 
additional analytes added 
based o n  available data 
Investigate soil 

IlPOe survey 
Aid interpretation of IIPGc 

. - .- 

* 
NA = Not applicable 

Per modifications outlined in lcttcr from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10. 1992. 
TBD = To be dclermincd ** This activity was performed during the preparation of lhis Work Plan 

Reviacd Anal 6 -1  3 March 10.1993 
Ihaw I RI.1AI Woct Plan 
Operable Unit No. 13 

Provide cost-effective 
information regarding 
groundwater conditions 
In hgrecmenf 

Iln Agreement TBD 



TABLE 6.2 (Sheet 4 of 10) 
OU 13 IAG REQUIREMCNTS*/FSP COMPARISON 

N h  

Ih 

leevaluate lllSS location Reevaluate IHSS location+ N h  In Agreement - Information 

Visual Inspection NA Identify visible 

I- 

:IDLER-GM Radiological 

ioil Gas Suney 
;urvey 

Vertical Soil Profiles 

loreholes in Soil Gas Plumes 

TBD 

* I FS P I 

Asphalt Sampling (Southern 
portion of IllSS 134) 

4 

I I 
IO' grid spacing lllPGe Radiological Survey I 20' grid spacing 

Radiation Anomalies 
Monitoring Wells 
Nested Tensiometers 

I I 

TBD 
TBD 

25' grid spacing Soil Gas Survey 

Surficial Soil Sampling 

2O'grid spacing 
40' grid spacing over 
extension of lliSS 134 

8 - 171 
11 - IIlSS group 128, 

134N. 171 

contamination 
Improved Technology 

Improved Coverage - ' 

additional analytes added 
based on available data 
investigate soil 
contamination with metals 
and radionuclides - confirm 
IiPGe survey 
hid interpretation of IlPGe 
survey 
Investigate contamination of 
asphalt 

Sample Existing 
Wells/Piezometers 

3-ItISS 128 and IHSS 171 
, I-IIISS 134 I Provide cost-effective 

information regarding 

I I lgroundwater conditions 
TBD lRoreholes in Soil Gas and TBD IIn Agreement 

Increased Coverage 
Increased Coverage 

Per modifications outlined in letter from G. W. Baughman. CDH, to F. Lockhardl, DOE, dated February 10, 1992. 
N A  = Not applicable TBD = To be determined ** This activity was performed during the preparalion of lhis Work Plan 

- -  - ---_ .- ~. 

.. RTi:+ F?!! C - I  A Pha~e I RFI/RI.Wo* Plan 
olmhl-  1 h L  N m  I I  



TABLE 6.2 (Sheet 5 of 10) 
OU 13 IAG REQUIREMBNTS*/FSP COMPARISON 

FIDLI!R-GM Radiological 
Survey 

provided in Section 2.0 
Identify visible 
contamination 

I O  grid spacing IlPGc Radiological Survey 2 0  grid spacing Improved Technology 

Soil Gas Survey 2 0  grid spacing Investigate VOC 
contamination of 

- groundwater in area 
Surficial Soil Sampling 1 1  Confirm 1IPGe results 

Vertical Soil Profiles TBD hid interpretation of IlPGe 

Asphalt Sampling 4 Investigate conlamination of 
survey 

asahal t  
I 1 I I , - _  

Soil Dorings 

- 
Wclls/Piczometers information regarding 

groundwater conditions 

TBD Roreholes in Soil Gas and TBD - 1 near OPWL In Agreement 
Radiation Anomalies and during stage I 

NA = Not applicable 
Per modifications outlined in letter from G. W. Baughman. CDH, to F. Lockhardt, DOE, dated February 10. 1992. 

T B D  = To be delcrmined ** T h i s  activity was performed during lhe  preparation of  lhis Work Plan 

near OPWS 
Nested Tensiometers 

Monitring Wells 

Phire 1 RFIIRI Wort Plan 
Omable  Unit No. 13 

TRD Increased Coverage 

TBD Increased Coverage 

6-1  5 
Revited Find 
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i 

Soil  CoreslRorings 

TABLE 6.2 (Sheet 6 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

TRD Soil  Borings 
Nested Tensiometers 

Monitoring Wells 

Sample Existing 
Wells/Piezometers 

NA lldentify visible 
c o n t a m i n a t i o n  

IGrid spacing sufficient to fin: 4 0  grid spacing 
large spills documented at 
the lllSS 

Provide cost-effective 
information regarding 
groundwater condito ins  

TBD - minimum o f  3 IIn Agreement 
Increased Coverage 

Increased Coverage 

- 

NA = Not applicable 
Per modirications outlined in letter from a. W. Baughman, CDH. to F. Lockhardt, DOE, dated February 10. 1992. 

TBD = To be determined 

F h m  I RR/RI Wok Plan 

- 0  This activity was performed during the preparation of this Work Plan -- L- 

Revired Find 
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ou 
TABLE 6.2 (Sheet 7 of 10) 

3 IAG REQUIREMENTS*/FSP COMPARISON 

I I I 

I 

IFIDLER-GM Radiological 
Survey w 
I 

lsurficial Soil Sampling 

Soil Borings 

* I FS 1 

NA ]Submit documentation of 

2s' grid rpacing IlPGe Radiological Survey 

Soil Gas Survey 

Surficial Soil Sampling 
(VcrticaI Soil Proviler 

Sample Existing 
Wells/Piezometers 

TDD Soil Borings 
(Nested Tensiometers 
IkfonilorinR Wells 

In Agreement - Information I movided in Section 2.0 
NA 

NA Identify visible 
contamination 

100% COVefaRe 
2 0  grid spacing Improved Technology 

2 0  grid spacing Investigate VOC 
Contamination of 
groundwater in area 

1 1  In Agreement 
TBD Aid interpretation of IlPGe 

survey 
Provide cost-effective 
information regarding 
groundwater conditions 
In  Agreement 
Increased Coverage 

TRD (Increased Coverage 

NA = Not applicable 
Per modificalions outlined in letter from 0. W. Baughman, CDH. lo F. Lockhardt, DOE, dated February 10, 1992. 

TBD = To be determined ** This activity was performcd during the preparalion of h i s  Work Plan 

h t e  I RRlRl Wort man 
Opmble Unit No. 13 

.Revia& Find 
March IO. 1993 



TABLE 6.2 (Sheet 8 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

Soil Gas Survey 

Surlicial Soil Sampling 

coveraee 
25' grid spacing Soil Gas Survey 20' grid spacing Increased Coverage 

TRD Surficial Soil Sampling 5 In Agreement 

Boreholes in Soil Gas Plumes 

TBD I I Vertical Soil Profiles 

Sample Existing 4 Provide cost-effective 
Wells/Piezorneters information regarding 

> groundwater conditions 
TIID Boreholes in Soil Gas and TBD In Agreement 

Radiation Anomalies 

Aid inlerpretalion of IIPGe I SurYeY 

NA = Not amlicablc 
Per modificalions outliiird in letter from G. W. Baughman, CDIJ, lo F. Lockhardt, DOE, dated February 10, 1992. 

TBD = To be determined ** This aclivily was performed during the prcparalion o f  lhis Work Plan .. 

' phanc I RRmI WorL Plan 
Orrrable Unit Ne. I3  6 - 1  a R e v i a d  Final 

March IO. 1993 



TABLE 6.2 (Sheet 9 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

IWGe Radiological Survey 
Soil Gas Survey 

I IAG+ I FSP I 

20' grid spacing Increased Coverage to 100% 

20' grid spacing Investigate VOC 
contamination of soils in are8 

I I I 

Confirm IlPGe resul~s 

I I lsurvey 
Aid interpretation of HPGe 

soil Borings TBD 

Sample Existing 
, Wells/Pietometers I 2 

Boreholes in Soil Gas and 
IRadiation Anomalies - PWL 
'Boreholes along PWL 
Nested Tensiometers TBD 

TBD - 4 boreholes along 

lMonitoring Wells 
Submit documentation 
regarding nature of leaks** 
Submit documentation 
regarding nature of spill** I 

Provide. cost-effective 
information regarding 
proundwater conditions 
In  Agreement 

Increased Coverage 
Increased Coverage 

In  Agreement 

In  Agreement 

NA = No1 applicable 
Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardl, DOE, daled February 10, 1992. 

TED = To be delermincd ** This aclivity was performed during the preparation of this Work Plan 

Rare I RR/RI W d  Plin 
Qnmbls Unit Na. I3  6-1 9 R e v i i d  Find 

Mirrh 10. 1993 



TABLE 6.2 (Sheet 10 of 10) 
OU 13 IAG REQUIREMENTS*/FSP COMPARISON 

Originally in OU46 ' i '  Included with the 
investigation of IllSS 117.1 
at the request of Colorado 
Department of llealth and 
the Environmental : 

Soil Gas Survey 

Surficial Soil Sampling 

Vertical Soil Profiles 

Sample Existing 
Wells/Piezometers 

Boreholes in Soil Gas and 
Radial ion Anomalies 
Boreholes (confirmation of 
soil gas and radiation 

Monitoring W e h  

Nested Tensiometers 

surveys) 

NA Response to, EPA and CDH 
requestor 

Identify visible 
contarnination 

coverage - same as 

I : 2 0  grid spacing 

contamination with metals 
and radionuclides - confium 
HPGe survey 
I 

TBD lAid interpretation of IlPGe 
survey 

2 Provide cost-effective 
information regarding 
groundwater conditions 

TBD In Agreement 

TBD I n  Agreement 

TBD I n  Agreement 

TRD Increased Coverage 

- .. , . 

* Per modifications oullined in leller from 0. W. Baughman, CDH. lo F. Lockhardt, DOE, dated February 10, 1992. 
NA = Not applicable TBD = To be determined ** This aclivity was performed during the preparalion of lhis Work Plan 

6-20 
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IHSS 

117I1 

1172 

117.3 

TABLE 6.3 (Sheet 1 of s) 
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI 

Sampk Type 

Radiological survey 

soil gas survey 

surficial soil 

vertical soil profile 

Groundwa~a 

Radiological s w e y  

soil gas survey 

slrrficial soil 

vertical soil profile 

Asphalt 

GKOundwarer 

Radiological SUNey 

soil gas survey 

surficial soil 

Vertical soil p f d e  

GfOUnd- 

~~ 

Applicable Standard Operating Procedures (SOPS)' 

3PGe SOP un& development. FO.ll, F0.14. F0.16, GT.17 

:0.01. F0.03, FO.07, FO.ll, F0.14, F0.18, F0.19, GT.09, 
3T.17, GT.19 

ZT.08, FO.03. F0.07, FO.10, FO.11, F0.13, FO.14, GT.17. as in 
3U1 Technical Manorandurn 5 

Vertical profde SOP under development FO.03, Fo.07, FO.10, 
W.11, F0.13.FO.14, GT.17 

FO.01, €0.03. F0.05, FO.07, FO.ll. FO.12 F0.13, F0.14, 
FO.15. F0.18. FO.19. GW.01, GW.05, GW.06 

HPGc SOP un& development. FO.11, F0.14, F0.16. GT.17 

F0.01, F0.03, F0.07, FO.11, F0.14, F0.18, FO.19, GT.09, 
GT.17, GT.19 

GT.08, FO.03.FO.07, FO.10, FO.ll,FO.13, F0.14. GT.17. as in 
OU1 Technical Memorandum 5 1 

Vertical profile SOP under developmens F0.03. F0.07, F0.10, 
FO.ll,Fo.13,FO.14, GT.17 

Asphalrkoncrere sampling SOP to be developed, F0.03, FO.07. 
FO.10. FO.11, FO.13, Eo.14, GT.17 

FO.01. F0.03. FO.05. F0.07, FO.11, FO.12, F0.13. F0.14. 
FO.15, F0.18, F0.19, GW.01, GW.05, GW.06 

HPGe SOP under development. FO.11. F0.14, F0.16. GT.17 

FO.01, F0.03, F0.07, FO.ll, F0.14, F0.18. F0.19, GT.09, 
GT.17. GT.19 

GT.08, F0.03, FO.07, FO.10, FO.ll, F0.13, FO.14, GT.17, as in 
OU1 Technical Mmomdum 5 

Vertical profile SOP under developmcnf FO.03, F0.07, FO.10. 
FO.ll.FO.13, F0.14, GT.17 

FO.01, F0.03. F0.05, F0.07, FO.11, FO.12, F0.13, F0.14, 
F0.15. F0.18, FO.19. GW.01. GW.05. GW.06 

6-21 
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TABLE 6.3 ( S b  2 of S) 
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFVRI 

bdiologicai SUNey 

Soil gas survey 

iruficial soil. 

V d c a l  soil profile 

G I O U d w a t a  

~ 

Radiobgical SUNey 

soil gas survey 

sur6cial soil 

vertical soii profilt 

Asphalt 

Radiological survey 

soil gas SUNey 

sumcial soil 

V d c a l  soil profile 

Asphalt 

soil boring 

Groundwater 

me SOP under development. FO.11, F0.14, F0.16, GT.17 

U.01. FO.03, F0.07, FO.11. F0.14, FO.18, FO.19, GT.09, 
3T.17, GT.19 

3T.08. F0.03, F0.07. FO.10. FO.11, FO.13, F0.14. GT.17. 8s in 
IU1 Technical 5 

Vcnical pmfile SOP un&r devebpmtns F0.03, FO.07, FO.10, 
a.11, FO.13, FO.14, GT.17 

FD.01, F0.03. €0.05, Fo.07. FO.11. FO.12, F0.13. F0.14, 
FD.15, F0.18, FO.19, GW.01. GW.05. GW.06 

HPGe SOP mk devclagmmt, FO.11, F0.14. FO.16, GT.17 

F0.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO119, GT.09, 
GT.17, GT.19 

GT.08, F0.03, FO.07, FO.10, FO.11, F0.13, FO.14, GT.17, as i n s  

DU1 Technical Memaranbun 5 

Vertical profile SOP un&r developmens FO.03, FO.07, FO.10, 
F0.11, FO.13, FO.14, GT.17 

AsphalJconcrete sampling SOP to be developed. FO.03, FO.07, 
FO.10, F0.11, FO.13, Eo.14, GT.17 

FO.01, F0.03, FO.05, FO.07, FO.11. FO.12, F0.13. F0.14, 
F0.15. F0.18, FO.19, GW.01, GW.05. GW.06 

1 

HPGe SOP under &velopment, FO.ll. F0.14, F0.16. GT.17 

FO.01, F0.03, F0.07, FO.11, FO.14, F0.18, FO.19, GT.09, 
GT.17, GT.19 

GT.08, F0.03, FO.07, F0.10, FO.11, FO.13.FO.14, GT.17. as in 
OUl Technical Munorandurn 5 

Vcnical profile SOP undtr developmen& F0.03. FO.07, FO.10, 
FO.11, FO.13, F0.14, GT.17 

Asphawconcrae sunpling SOP to be developed FO.03, F0.07, 
FO.10, FO.11. F0.13. F0.14. GT.17 

F0.01, F0.03. FO.04, FO.08, F0.09, FO.10. FO.11, FO.12. F0.13, 
F0.14. F0.16. F0.18, FO.19, GT.01, GT.02, GT.03. GT.05. 
GT.08, GT.17 

FO.01, F0.03. FO.05, F0.07, FO.11, F0.12, F0.13, F0.14. 
F0.15, F0.18, FO.19. GW.01. GW.05, GW.06 

- 
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TAB= 6.3 (Shea 3 of 5) 
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFVRI 

Sampk Type 
~ 

soil gas survey 

Groundwater 

surfidal soil 

vertical soil p o f i r c  

GnwndwarP 

Surfidal soil 

vurical soil profde 

GroundwatP 

Radiohgical swey 

soil gas survey 

Sudicial soil 

Vertical soil profile 

sump watn 

h u e  I RFlm W d  muI 
Opaable Unit No. 13 

~ 

FO.01, FO.03, FO.07, FO.11, FO.14. FO.18, FO.19. GT.09, 
GT.17, GT.19 

Po.01, FO.03, F0.05. FO.07, F0.11. F0.12. FO.13, FO.14, 
pO.15. F0.18. FO.19, GW.01, GW.05, GW.06 

HPGe SOP lmda development FO.11, F0.14. F0.16, GT.17 

FD.01, F0.03, FO.07, FO.1 1, FO.14, FO.18, FO.19, GT.09, 
GT.17, GT.19 

GT.08. FO.03, FO.07, FO.10. FO.11. FO.13, F0.14. GT.17. as in 
OU1 Technical I v k w m b n  5 

Vertical profile SOP undtr development FO.03, FO.07, FO.10, 
F0.11, FO.13, FO.14, GT.17 

FO.01, FO.03, FO.05. FO.07. F0.11, FO.12, FO.13, F0.14. 
F0.15, F0.18. FO.19, GW.01. GW.05, GW.06 

HFGe SOP unda developmens FD.11. Fo.14, FQ.16, GT.17 

F0.01, F0.03, FO.07, FO.11, FO.14, F0.18, FO.19, GT.09. 
GT.17, GT.19 

GT.08, F0.03. FO.07, FO.10, FO.11, F0.13, FO.14, GT.17, as in 
OU1 Technical M- 5 

Vertical profile SOP under development FO.03, FO.07, F0.10, 
FO.11. F0.13, FO.14, GT.17 

FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, F0.13, FO.14, 
F0.15, FO.18, FO.19, GW.01, GW.05, GW.06 

' 

1 

HPGc SOP under dcvdopmcns FO.11, FO.14, FO.16, GT.17 

FO.01, F0.03. F0.07. FO.11, FO.14. F0.18, FO.19, GT.09. 
GT.17. GT.19 

GT.08, FO.03,FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in 
OU1 Technical Manorandurn 5 

Vutical protile SOP under dcvtlopmens FO.03, FO.07, FO.10, 
FO.11, F0.13, FO.14, GT.17 

FO.01. FO.03, FO.05, €0.07, FO.11. FO.12, F0.13, FO.14. 
F0.15. F0.18. FO.19, GW.01, GW.05, GW.06 

SW.l. SW.2, SW3, F0.03, F0.06, FO.07. FO.10. F0.13 
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TABLE 6.3 (Shea 4 of s) 
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RR/RI 

sllrficial soil 

soil baring 

Applicable Standard Operating Rocedurcs (SOPS)' 

HPGe SOP under devclopmmk FO.11, F0.14, F0.16, GT.17 

FO.01, FO.03. FO.07, m.11, FO.14, FO.18, FO.19, GT.09, 
GT.17, GT.19 

GT.08. FO.03. FO.07, F0.10, FO.11. FO.13. F0.14. GT.17, as in 
OU1 Technical Manarandum 5 

Venical profile SOP under dcvtlopmcns FO.03, FO.07, FO.10. 
FO.11, FO.13, F0.14, GT.17 

FO.01, FO.03, F0.W FO.08, FO.09, F0.10, FO.11, FO.12, FO.13. 
F0.14. FO.16, FO.18, FO.19, GT.01. GT.02, GT.03, GT.05, 
GT.08, GT.17 

FD.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14, 
FO.15, F0.18. FO.19. GW.01, GW.05. GW.06 

1 
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TABU 63 (Shea 5 of 5) 
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFVRI 

standard operating Rocedurts (SOPS) - 1 

FO.01, Air Monitoring and Dust Control 
FO.03. G d  Equipment DecontarmnaMo 

. .  
Es.04, Htavy Equiplnent - * 

FO.05. Handling of Arrgt and Development water 

m.08, Handling of Drilling Fluids and cuttings 
F0.09, Haadling of Residual sampks 

*on 

FO.07, Handiing of Deconraminnrim Water and Wash Water 

F0.10, Recdving, Labeling, and Handting Environmental 
Mataials containas 

F0.11. Field C0mm-m 
FO.12, DecMraminatioa Facility opvatiollf 
F0.13, Containaizarioa, prtsaving, HaDdlrng and Shipping of 

FO.14, Fkld Data Management 
FO.15. photoionizatkw Dcttaars (PIDs) and 

Es.16, Field Radiological Mcasmmcnts 
F0.18, Envircmmaml Sampk Radhaaivity Content Screening 
FD.19, Bast Laboratay Work 
GT.01, Logging Alluvial a d  Bcdrock Mataial 
GT.02. ~rilling and Sampling Using Hollow Stem 

GT.03, isolating Bedrock from Alluvium wirh Grouted 

GT.04, Rorary Drilling and Rock Caring 
GT.05, Plugging and Abandonmau of BarehdS 
GT.06, Monitoring Wells and piczomerCr Insralhtion 
GT.08, Sllrface Soil Sampling 
GT.09, Soil Gas Sampling and Field Analysis 
GT.10, Borrholt Clearing 
GT.11, Plugging and Abandonment of Wells 
GT.17, Land SIlrvcying 
GT.19, Field Gas chnwnatographs 
GW.01, Warn Level Measuremeats in Wells and Piezornuers 
GW.02, Well Development 
GW.05. Field Measurement of Groundwater Eeld Parametcrs 
GW.06, Groundwata Sampling 
Sw.1, surface watcr collcaion Activities 
SW2, F d  Mtasmemau of Surfact Warex Paramcrtrs 
sw3. surface warer sampling 

soil and wata Saalplcs 

Flame Ioflizatb Detcctcns (FIDS) 

Auger Techniques 

SIpfact caing 

Ref-= - 
EGfhG. 1991, Rocky Flats Plant EMD operating PFoCedurcs Manual, Volume E Groundwater, 

EGCG, 1992, Rocky Flats Plant EMD Operarrng Procedurts Manuaz Volume I: Ficld Opaacions, 

EG&G, 1992, Rocky Flats Plant EMD operating proctdurcs Manual. Volume m. Geotechnical, 

EGBrG, 1992, Rocky Flats Plant EMD Opuathg Procedures Manual, Volume N. Surfact Water, 

Manual NO. 5-21200.OPS-GW. 

Manual NO. 5-21200-OPS-FO. 

Manual NO. 5-212000PS-GT. 

Manual NO. 5-21200-OPS-SW. 
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During all stages of the investigation, any anomalies detected will be investigated until the 
anomalies are completely mapped. For example, if soil gas anomalies continue beyond the present 
MSS boundaries, additional soil gas samples will be collected and analyzed outside the IHSS 
boundaries until the anomalies are completely mapped or the boundary of a neighboring MSS is 
encountered. If the adjoining MSS is located in another operable unit, sampling within that M S S  
will be coordinated with the appropriate Opemble Unit Manager, to ensure that the anomalies'are 
completely mapped. 

The objectives for each of these activities are summarized in Section 5, Table 5.2. 
The rationale for sampling groundwater fmm the existing wells and piezometers in the vicinity of 
OU 13 is based on the fact that the current quality of the groundwater beneath the operable unit is 
not known. Groundwater quality data is available for only one well located within OU 13. 
Sampling of the existing wells and piezometers provides a cost-effective means for better assessing 
groundwater conditions within the operable unit, and for analyzing the groundwater conditions that 
are being modeled site-wide. The data obtained from this activity will also enable a more complete' 
evaluation of the analytical data that currently exists for these wells and piezometers in and around 
OU 13. 

Upon completion of Stage 1, the data collected during Stage 1 screening activities will be evaluated 
so that subsequent stages of the investigation can be adequately planned. Results from applicable 
site-wide studies, Stage 1 data and recommendations for Stage 2 investigations will be summarized 
in a technical memorandum. Due to the turn-around times involved with obtaining laboratory 
results, this technical memorandum may not provide complete results of the laboratory analysis of 
borehole, surficial soil, and groundwater samples. 

Stage 2 sampling will be used to confirm the results of the Stage 1 surveys where no contamination 
was found and to provide additional infoxmation on those sites where contamination was found to 
be present, Activities to be conducted under Stage 2 include: 

Additional surficial soil sampling (if needed); 

Surface scrape sampling (at borehole locations); 

R u K I R F u R I W o z k h  
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Borehole sampling; and 

Real time sampling of groundwater using the Hydropunch@, or equivalent, 
technology at borehole locations. 

Upon completion of Stage 2, data collected during Stages 1 and 2, and appropriate site-wide data, 
will be fully evaluated to determine if further investigation of each MSS, PAC or PIC is required. 
The results of Stages 1 and 2 and the Stage 3 FSAP will be summanzed inatechnical 
memorandum. 

Because Stage 3 relies on data collected in Stages 1 and 2, sampling needs are the hardest to 
predict Stage 3 will attempt to assess if there has been migration of contamination from IHSSs 
determined to be sources of contamination in Stages 1 and 2. It is currently anticipated that 
groundwater monitoring wells will be required to assess contaminant migration. To the extent 
possible, existing wells and piezometers will be used Based on the proximity of several IHSSs td 
one another, it is also anticipated that some wells may be used to assess contamination attributable 
to more than one IHSS. 

. 

More extensive methods of sampling may be required on a case by case basis. It may be possible 
to employ the Hydropunch@, or equivalent, technology to outline the extent of the contaminant 
plumes in the subsurface. It may also be necessary to evaluate possible hydraulic connection 
between the Rocky Flats Alluvium and the Arapahoe Formation if the brings installed during 
Stage 2 indicate that a porous and permeable (No. 1) sandstone subcrops beneath the alluvium near 
a particular IHSS(s). At MSSs where no contamination was found during screening level 
activities, a sufficient number of boreholes will be drilled and sampled during State 2 to con- 
that there is no contamination. The number of borings required will be based on: 

e the size of the MSS, 
inventory of waste storage at the site, and e 

e probability of below-ground releases. 

' 6-27 h u a  RFllRIwodrpLn 
opOnMeUnitNo.13 

Rcvicsd F i  
Mat& 10. 1993 



I 

ROCKY FLATS P M h T  Manual: 21100-WP-ou u.ot 
'Phm I RFVRI Work Plan for Sectlon No.: 6.0, REV. 1 

At MSSs where Contamination was found, Stage 2 will consist of at least three brings transecting 
each anomaly down gmhent from the point of highest concentration. A maximum of three 
transects (9 boreholes) will be planned for each M S S  as Stage 2 activities. 

Further borehole data needed to complete characterization or locate groundwater wells will be 
identified in the technical memorandum prepared after Stage 2 is complete. 

If the results of Stages 1 and 2 indicate the need for sampling other environmental media, such as 
surface water and sediments, these investigations will be implemented during Stage 3. 

The applicability of vadose zone monitoring and sampling techniques in the OU 13 area will also 
be investigated. The results of vadose zone investigations for Operable Unit 12 and the Sewage 
Treatment Plant (STP) will be reviewed for applicability to OU 13. The spatial relationship of , 

potential contamination sources to unpaved areas which can serve as conduits for infiltration and 
groundwater recharge will be identified in the technical memorandum prepared at the completion 0; 
Stage 2. The following methods will also be evaluated for use in that technical memorandum. 

One method to measure soil moisture profiles at unpaved MSSs is through the use of vertically- 
nested tensiometers or equivalent instruments. Tensiometers can be inserted by drilling small 
diameter boreholes either with hand augers or with a vehicle mounted hydraulic probe. Subsurface 
geologic conditions may limit the success of these installation methods. Transducers connected to 

the tensiometers produce in situ readings of soil-water pressure which are recorded electronically in 
digital form. Soil-water pressure measurements are then used to determine response of vadose 
zone moistwe to precipitation events, and to evaluate whether soil wetting fronts reach the water 
table. In areas where infltration is found to reach the water table, a potential method to be used in 
evaluating the mobility of contaminants present in the vadose zone is leaching tests. Leachability 
data are used to substantiate whether individual MSSs are current contributors to observed 
groundwater contamination. SOPs do not currently exist for vadose zone monitoring and 
leachability testing but are developed as part of OU 4 investigations. The SOPs and some results 
are scheduled to be available in time to include in the Stage 2 Technical Memorandum. 
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6.2.3 Analytical Rationale 

The potential contaminants present for each MSS in OU 13 are listed in Table 5.3. These 
contaminants were idenMied through a review of the information provided in Section 2.0 and the 
Historical Release Report (July 1992). Together with the analytes specified by the IAG, these 
provide the basis for the analytical parameters for this investigation. However, the operational 
histories and release histories are not clearly defined for many of the MSSs, and the available 

- analytical data indicate the presence of contaminants in or near some MSSs not known to have 
been released in these MSSs. Therefore, it is necessary to utilize a more comprehensive list of 
analytes. The specific analytes that will be used for each stage of the Phase I RFVRI are presented 
in Table 6.4 (also see Table 5.3). 

Analytical results from the sampling will dictate future analytical parameters. Utilization of the 
parameters listed in Table 6.4 may be modified as appropriate based on additional data compilation 
to provide maximum potential for identifjmg all possible contaminants present in OU 13. Analytes 
for later stages will be selected based on concentration levels exceeding values identified by the 
Background Geochemical Characterization Report and updates to that report. Decisions regarding 
analytical parameter selection will be documented by submitting technical memoranda. . 

6.2.4 Relevant Studies of Other OUs 

Current and planned investigations at other OUs may provide data relevant to the Phase I 
investigation of OU 13. Although areas of overlap with other OUs do not imply a reduction in 
scope of the Phase I investigation of OU 13, such overlaps will be examined to prevent duplication 
of effort provided c that the Specified objectives of the OU 13 Phase I RFVRI are achieved, data 
from studies of other OUs shall be utilized to supplement or replace activities in OU 13. These 
determinations will be made on a case-bycase basis. Decisions regarding use of data from studies 
of other OUs will be documented by submitting technical memmda. 

For example, the Final Preassessment Site Investigation for the Building 374 Waste System 
Evaporator will provide data applicable to MSSs 158 and 186. Surface soil samples are to be 
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TABLE 6.4 PIIASE I, STAGE 1, ANALYTICAL PROGRAM 
I ItlSS ’ 

TAL Melals X X 
Lithium 
Magnesium 
Radionuclides - Full Suitec 
Laboratorv HPGe 

X X 
X X 

.. .-- 
Parameters 

X X x x  
X X X 
X X X 

X X x x  x x x x  
X X x x  x x x x  

Asphalt Analyses 

Borehole Samples 
Laboratory HPGe d I 1 x 1  I I x 1 x 1  I I I I 

Groundwater Analyses 
TAL Metals X X X X X X X x I x  X X 

TCL Semivolatiles X X X X x x x  x x x x  
Radionuclides - Full Suite X X X X x x x  x x x x  
Anions e X X X X x x x  x x x x  
Field Parameters f X X X X x x x  x x x x  

a Vertical Profile Samples Will Also Be Taken at Selected Locations for Analysis with a Laboratory HPGe 
b All Soil Gas Samples Will Be Analyzed in the Field for the Constituents Listed in Section 6.3.1.1 to 6.3.1 .l 1 for Each IHSS 
c Analysis of the Following Radionuclides at a Radiochemistry Laboratory - Gross Alpha, Gross Beta, Amercium 241, Plutonium 239/240, 

Tritium, Uranium 233/234, Uranium 235, and Uranium 238 
d Analysis of Samples for Gamma-Emitting Radionuclides with a Laboratory HPGe, or Appropriate Radiochemical Analysis 
e Chloride, Fluoride, Nitrate, and Sulfate. 
f Temperature, pH, and Specific Conductance 
See Table 5.3 for a Complete List of Analyles, Detection Limits, and Analytical Methods 
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collected from MSS 158 and surface and subsurface soils axe to be collected from MSS 186 as 
part of this investigation. When the results of this investigation become available, they will be 
evaluated and presented in the technical memorandum prepared prior to Stage 2 and/or Stage 3. 

6.3 SAMPLING PROGRAM 

This section describes the Phase I RFURI investigation activities at each MSS, PAC and/or PIC 
including sample locations and frequencies. The sampling programs for each MSS are shown in 
Figures 61A to 6-1D and are described in detail in the following sections. The sampling activities 
and analytical program for each MSS are summarized in Tables 6.1 and 6.4, respectively. As 
described in Section 2.2, it is likely that there would be no detectable impacts to environmental 
media as a result of the releases known to have occurred in MSSs 190 and 191. Section 2.2 also 
provides infomtion which indicates that the burial of the drum of hydrogen peroxide in MSS 169 
probably did not occur and is the same incident as that described for MSS 191. Regardless of the 
potential location of this incident, it is not likely that there would be detectable impacts attributable 
to it. Therefore, no further investigation of MSS 169 and MSS 191 is proposed. That portion of 
MSS 190 which includes the Central Avenue Ditch will be investigated as part of the integrated 
field sampling plan under development by EG&G (described in the OU 12 Work Plan). Additional 
investigation of PACs and PICs presented in the HRR (July 1992) are discussed in Section 
6.3.1.15. 

I 

6.3.1 Stage 1 Investigation 

Stage 1 sampling efforts include a visual inspection, surface radiological and soil gas surveys, 
limited numbers of soil borings, surficial soil sampling, vertical profile sampling, and sampling of 
existing groundwater monitoring wells and piezometers. Sections 6.3.1.1 to 6.3.1.14 define the 
details of the Stage 1 sampling program for each MSS. In general, with the exception of sampling 
existing wells and piezometers, Stage 1 activities will be conducted in the order of surface 
radiological surveys, visual inspections, collection of surficial soil samples, soil gas surveys, and 
drilling of boreholes. Figure 6-2 illustrates the locations of the existing wells and piemmeters to 
be sampled during Stage 1 and provides an indication to which MSSs the groundwater data 
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collected will be applicable. These wells and piezometers will be sampled once for the analytes 
specified in Table 6.4. Visual field inspection of each MSS, PAC and PIC is necessary to identify 
or confirm the possible hazards such as steam pipes and overhead utilities, and to delineate paved 
and unpaved areas. These factors may present an opportunity to expand, or for& restriction of the 
proposed sampling grids. 

Surficial soils sampling locations need to be identified and properly biased with respect to c m n t  
storage areas and stained soils and/or pavement This field inspection can occur concurrently with 
the radiological survey. Eleven samples per IHSS group was determined to be statistically 
sufficient to detect contamination at those MSS groups with a 95 percent probability (see Section 
5.1.2.5.3). 

The goal of the radiological survey is to Screen 100 percent of the MSS surface areas for 
radiochemical contamination. Surface radiological survey techniques will include high purity 
germanium m e )  radiological surveys supplemented with other detectors such as Fidler/NaI if 
needed. The HPGe detector was selected for these surveys instead of the G-M or FIDLER 
instruments specified by Table 5 of the IAG because the HPGe will provide greater areal coverage 
and higher quality results. The HPGe gamma ray detector that will be used is capable of high 
resolution gamma ray spectroscopy enabling the identification and quantification of gamma- 
emitting radionuclides. The detector is mounted on either a tripod or a vehicle. It is placed a set . 
distance above the ground surface to measure gamma rays which originate from surface media. 
Table 6.5 shows the height of the detector and the size of the area that it measures. Both vehicle- 
and tripod-mounted W e  instruments are currently available and in use at RFP. 

I 

The detector system integrates gamma activity over the detector's "field of view," a volume defined 
by which 90 penent of those gammas originating in the surface media are measured. It is assumed 
that radionuclide distribution is relatively homogenous over the field of view, and that the 
distribution varies only with depth. HPGe results are typically reported as concentration per unit 
mass, picoCuries per gram @Cig) .  
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< TABLE 6.5 

I lomogeneous Surface 
1.8 1 G.9 
3.6 3G.O 
6.3 46.6 
11.1 49.3 
15.3 55.2 
19.2 60.3 
22.7 (54.6 
26 69.5 

29.2 I 73 
32.2 76.4 
35 79.4 
37.7 82.2 
40.3 04.6 

87.4 42.8 
45.3 89.9 
47.7 92.1 
50.1 94.5 

Detector 
I {eiutit (mi) 

0.1 
0.25 
0.5 

1 
1.5 
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2.5 
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3.5 
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4.5 
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6.5 
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The grid size for the HPGe stations can be adjusted to provide 100 percent coverage of the area to 
be investigated in the most cost effective manner. For example, in wide open areas, the vehicle- 
mounted tripod can measure a circular area up to 5 lm in diameter. This can save time and lower 
costs. In confined, obstructed, or cluttered locations, the mast height can be reduced or a tripod- 
mounted detector used. The tripod grid is usually set at 20 feet (6.1m) because the detector will 
measure a circular area 35 feet (10.7m) in diameter when it is set one meter from the surface. 

- The HPGe stations are shown on a twenty foot grid in this work plan to conservatively estimate the 

number of stations required for 100 percent coverage. The grid will be adjusted upon the visual 
inspec tion. 

Screening level activities for chemical contamination will consist of soil gas surveys and suxficial 
soil sampling. Soil gas sampling will be conducted with a vehicle equipped with a hydraulic 
probing rig. This system has the advantage of allowing sampling to depths of 25 feet and 
extraction of soil vapor samples from discrete soil intervals without the introduction of surface air 
into the hole. After an access hole has been cut through concrete or pavement, if present, the rig 
will be set up on each sampling point. To collect a soil gas sample, the sampling probe will then 
be driven to a depth of 5 feet (in most cases). The retracting tip will be pulled back, and a vacuum 
applied to obtain the soil gas sample. The sample is to be collected with a gas tight syringe and 
injected directly into the gas chromatograph. The sample will be analyzed in a mobile laboratory 
for the analytes specified in the following sections for each MSS and results will be obtained 
within minutes. The analytes specified for each MSS include those required by the LAG and those 
indicated by the available analytical data presented in Section 2.0 and in the HRR. The analytes 
selected based on the infoxmation presented in Section 2.0 are those VOCs detected in borehole or 
groundwater samples from the nearest downgradient well(s) to each MSS. 

I 

- 

Analytical results will be presented in units of micrograms per liter (pg/L), the unit of measurement 
specified in EPA analytical methods references. Conversion to percentage, parts per million 
@pm), or parts per billion @pb) is dependent upon several factors, including the molecular weight 
of the individual compounds, air temperature, and air pressure. Detection limits for the listed 
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analytes will be in the sub-pg/L range. Detection limits will be a function of detector type, 
injection volume, and specific analyte response. 

Because the available historical data indicate the potential for contamination with metals at several 
OU 13 IHSSs, surficial soil samples will be taken during Stage 1 to determine the presence or 
absence of contamination. Effective field screening methods for metals in soil samples are not 
currently available, thus requiring that the soil samples collected be sent to a laboratory for 
analysis. These samples will also be analyzed for radionuclides in either an onsite laboratov with 
a shielded HPGe detector or a radiochemistry laboratory. This analysis will assist in augmenting 
the results of the HPGe survey. At sites (IHSSs 148 and 186) where the potential exists for 
subsurface introduction of contamination that would not be detected in surficial soil samples, 
drilling of soil borings will substitute for or supplement the collection of surficial soil samples. 
Analysis of samples in a radiochemistry laboratory will also determine the concentration of non- 
gammaemitting radionuclides. 1 

Suficial and subsurface soil samples that will be measured with a laboratory HPGe will be stored 
in containers for 30 days to allow radon gas to equilibrate with parent radionuclides present in the 
soil matrix. After 30 days, a shielded HPGE will be used to detect concentrations of gamma- 
emitting radionuclides in the samples. 

The field sampling program described in the following sections for each IHSS provides for 
screening and surficial soil sampling to be initially completed on standard grids, with additional 
sampling points added to further define anomalous readings. The use of quick and relatively 
inexpensive screening methods allows the determination of general site conditions as well as the 
qualitative identitication of contaminated areas at each MSS. It is realized that the success of such 
methods is somewhat dependent on subsurface geology in the OU 13 area. 

The HPGe survey is most useful at detecting radioactivity on the surface of the ground At those 
MSSs where the surface is unchanged from the time of the potential release, the area will be 
surveyed as described above to identify radionuclide concentrations at the surface. 
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In areas where the pavement may have been applied or the surface altered after the releases of 
interest, measurement of that radioactivity may become much more difficult. The surfacing 
materials block most of the gamma ray emission associated with the source below the pavement. It 
is likely, however, that if the source was highly radioactive, a radioactive anomaly would be 
detected. Therefore, two methods of investigation will help insure that anomalous areas are 
identified. First, results will be carefully evaluated. Then, a few random asphalt samples will be 
taken to compare with the HPGE readings. The asphalt samples will be taken with a plug type 
corer and measured with either standard radiochemical analysis or with an onsite laboratory HPGe 
instrument. The SOPS for both the asphalt sampling and analysis and the laboratory HPGe 
instrument are currently being developed. They will be submitted to the regulatory agencies for 
approval prior to use in the field. 

The second method is to take a soil sample as part of the surficial soils sampling plan from below . 
the pavement and have it analyzed for radionuclides. The procedure for sampling below the 
pavement is currently being revised and will be submitted to the agencies for their approval prior to 
using the procedure in the field. Basically, the pavement will be removed and a grab sample will 
be taken, as described in the existing SOP GT.8, of the material directly below the pavement. 
After that sample is taken, another sample will be taken from below any obvious roadbase or 
preparation bed, or 4 feet deeper, whichever occurs first. These same samples will be analyzed for 
TAL metals and any other MSS-specific metals listed in the IHSS sections below. 

I 

As discussed above, minimal numbers of surfkial soil and depth profile samples will be collected 
to augment the results of the HpGe survey. At the time surficial soil samples are collected for 
analysis of nonradioactive parameters, the samples collected will be split and submitted for analysis 
of radionuclides. At those MSSs where surficial soil sampling programs for nonradioactive 
parameters are not planned, surficial soil samples will be collected for analysis of radionuclides at a 
subset of the HPGe stations. After the completion of the HPGe surveys, the resultant data will be 

analyzed and used to locate vertical profile samples. 
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6.3.1.1 North Chemical Storage Site ( I H S S  117.1) and Scrap Metal Sites ( IHSS 197) 

Stage 1 sampling efforts for M S S  117.1 and IHSS 197 will consist of a visual inspection, surface 
radiological and soil gas surveys, sdicial soil sampling, and sampling of existing groundwater 
monitoring wells and piezometers (Figure 6-3 and Table 6.3). The Stage 1 surface radiological 
and soil gas surveys for this IHSS will be perfoxmed on triangular grid spacings of 20 feet unless 
conditions warrant using larger spacing for the HPGe. The analytical data available for borehole 
samples from well P214689, located within this MSS, indicate that soils in the area contain above 
background concentrations of several radionuclides necessitating the performance of the surface 
radiological survey. Because the size of possible releases within this M S S  are not known, the 20- 
foot grid spacing for soil gas surveys will provide a conservative approach to locating 
contamination. Due to access and security restrictions, these investigations will not be perfoxmed 
within that section of the MSS which is believed to extend into the Protected Area. This portion of 
the MSS will be addressed as part of the Decommissioning and Decontamination Program at RFP. 
The available information regarding releases at this IHSS indicates that these releases occurred 
prior to the area being paved. Thus, these investigations will focus on the potential contamination 
of soils beneath the pavement. The pomon of this M S S  that is paved will require access holes to 
be cut through the pavement prior to initiating these investigations. As discussed in Section 
6.3.1.12, the HPGe and soil gas surveys for this M S S  will also provide information regarding 
releases associated with MSS 186. 

1 

The surface radiological survey will be performed with the HPGe instruments. Fidler/NaI will be 
used around obstructions to confirm that they are not sources of radiation which could influence 
the results of the HPGe measurements. Subsequent to the HPGe survey, surficial soil samples 
will be collected from eleven locations for analysis of TAL, metals and radionuclides (Figure 6-3). 
At one of these sampling sites, a surfcial soil sample will also be collected for analysis of 
radionuclides with a laboratory HPGe to augment the results of the HPGe survey. This sample 
will be split and sent to a radiochemistry laboratory for analysis. Depending on the results of the 
HPGe survey, vertical profile samples may also be collected. 
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The soil gas survey will analyze for the following compounds and will note any other compounds 
which wtm detected but not calibrated for: 

l,l,l-trichloroethane perchloroethene benzene carbon tetrachloride 

dichlmmethane trichloroethene 

Jndicated bv Available Daa 

total xylenes carbon disulfide acetone ethylbenzene 

toluene 

Analyses of groundwater samples from existing piemmeters P214689 and P115589 will provide 
data which may be useful in assessing potential contamination associated with IHSS 117.1 (Figure 
6-2). Groundwater samples from these piezometers will be analyzed for the constituents indicated 
in Table 6.4. . 

I 

6.3.1.2 Middle Chemical Storage Site (IHSS 117.2) 

Stage 1 sampling efforts for M S S  117.2 will consist of a visual inspection, surface radiological 
and soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring 
wells and piezometers (Figure 6-4 and Table 6.3). The Stage 1 surface radiological and soil gas 
surveys for this MSS will be performed on triangular grid spacings of 20 feet. Because the size of 
possible releases with this IHSS are not known, the =foot grid spacing for the soil gas survey 
will provide a conservative approach to locating contamination. The available infomation 
regardingxleases at this IHSS indicates that these releases occurred both before and after the 
MSS was paved. Thus, the investigation of this IHSS will focus on potential contamination of the 
asphalt as well as the soils beneath the asphalt. The entire area of IHSS 117.2 is paved, requiring 
access holes be cut through the pavement prior to performing investigations of potential 
contamination in the soils beneath the pavement. The presence of a numemus items that are stored 
in this IHSS and of a large storage tent will not allow for the performance of these activities over 
the entire area of the IHSS (Figure 6-4). To the extent possible, stored items in this IHSS will be 
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moved around to allow for sampling. The sampling grid was adjusted to reflect these restrictions 
and may be adjusted again to reflect the latest information available from the visual inspections. 

The surface radiological survey will initially be performed with the HPGe instrument mounted on a 
tripod to measure concentrations of radionuclides on the pavement surface. After the results of this 
survey have been evaluated, samples of asphalt will be collected at a maximum of 5 anomalous 
areas detected by this survey. These samples will be analyzed With a laboratory HPGe. 
Subsequent to this survey, surficial soil samples will be collected from eleven locations in the 
combined MSS 117.2 and IHSS 158 area for analysis of TAL metals and radionuclides (Figure 6- 
4). At one of these sampling sites, a surficial soil sample will also be collected for analysis of 
radionuclides with a laboratory HPGe to augment the results of the HPGe survey. This sample 
will be split and sent to a radiochemistry laboratory for analysis. Depending on the results of the 
HPGe survey, vertical profile samples may also be collected. 

I 

The soil gas survey will analyze for the following compounds and will note any other compounds 
which were detected but not calibrated for: 

IAG Reauired 

1 , 1 , 1 -trichloroethane perchloroethene benzene carbon tetrachloride 

dichloromethane trichloroethene 

Indicated bv Available Data 

total xylenes acetone toluene 2-butanone 

ethylbenzene 

Analyses of groundwater samples from existing piezometers P214689, P115589, P115689, and 
p215789 will provide data which may be useful in assessing potential contamination associated 
with MSS 117.2 (Figure 6-2). Groundwater samples from these piezometers will be analyzed for 
the constituents indicated in Table 6.4. 
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6.3.1.3, South Chemical Storage Site (IHSS 117.3) 

Stage 1 sampling efforts for MSS 117.3 will consist of a visual inspection, surface radiological 
and soil gas surveys, surticial soil sampling, and sampling of existing groundwater monitoring 
wells and piezometers (Figure 6-5 and Table 6.3). The Stage 1 surface radiological and soil gas 
surveys for this MSS will be performed on triangular grid spacings of 20 feet and 40 feet, 
respectively. The soil gas survey of this IHSS will be performed in conjunction with that of IHSS 
152 (Section 6.3.1.7). These surveys will be conducted over the entire area of the MSS to the 
extent possible. The presence of Tank 224 and equipment associated with that tank will prevent 
the perfoxmance of these surveys over a pomon of the MSS within the berm for that tank. 

The surface radiological survey will be performed with HPGe instruments over the area of this 
MSS that is outside the berm around Tank 224. Due to the fact that the area within the berm was 

disturbed considerably during the construction of Tank 224, it is not likely that surface I 

contamination attributable to this IHSS would be detectable within the bermed area. Subsequent to 
the HPGe survey, surfcial soil samples will be collected at eleven locations in the combined MSS 
117.3 and IHSS 152 area for analysis of TAL metals and radionuclides (Figure 6-5). At one of 
these k p l i n g  sites, a surficial soil sample will also be collected for analysis of radionuclides with 
a laboratory W e  to augment the results of the HPGe survey. This sample will be split and sent 
to a radiochemistry laboratory for analysis. Depending on the results of the HPGe survey, vertical 
profile samples may also be collected. 

The soil gas survey of the area of MSS 117.3 will analyze for the following compounds and will 
note any other compounds which were detected but not calibrated for: 

1 , 1 , 1 -trichloroethane 

dichloromethane trichloroethene 

perchloroethene benzene carbon tetrachloride 
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Because MSS 152 also occm in the same area as MSS 117.3 and the soil gas surveys for both 
MSSs will be performed together, the soil gas samples will also be analyzed for toluene and total 
xylenes. 

Analyses of groundwater samples from existing well P418289 and piezometer P414189 will 
provide data which may be useful in assessing potential contamination associated with IHSS 117.3 
(Figure 6-2). Groundwater samples from these locations will be analyzed for the constituents 
indicated in Table 6.4. 

6.3.1.4 Oil Burn Pit No. 1 (IHSS 128) 

Stage 1 sampling efforts for MSS 128 will consist of a visual inspection, surface radiological and 
soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring wells 
and piezometers (Figure 6-6 and Table 6.3). These activities will also provide data required for the 
evaluation of the portion of MSS 134 that occurs in this location (see Section 6.3.1.5). The Stage 
1 surface radiological and soil gas surveys for this IHSS will be performed on triangular grid 
spacings of 20 feet. A 2Cbfoot grid spacing was selected for the soil gas survey because the 
precise location of these MSSs is not known and areas of contamination associated with them are 
likely to be relatively small. It is believed that these sites are located beneath the current location of 
Sage Avenue (Figure 6-6). It is anticipated that these surveys can be conducted between Sage 
Avenue and the drainage ditch to the south and the parking lot to the north. One sampling location 
will also be established on Sage Avenue near the center of these IHSSs. This sampling location 
will q u i &  that an access hole be cut through the pavement on Sage Avenue. It is estimated that 
approximately 10 feet of artificial fill was placed over these MSSs during the consauction of Sage 
Avenue. Therefore, the soil gas probe will be driven to a depth of 15 feet for sampling. 

Because the location of the bum pit is of some question, the area of investigation will be expanded 
west to Fourth Street if no contaminated areas are found within the current MSS boundary. If 
there are anomalous readings, the soil gas sampling will be expanded to clearly define the extent of 
contamination as described in the data quality objectives. 
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The surface radiological survey will be perfoxmed with an HPGe instrument. A sample of the soil 
present at the base of the artificial fill will be collected from within the boring drilled for the soil gas 
survey for analysis of radionuclides with a laboratory HPGe. The concentration of lithium and 
magnesium will also be measured. Subsequent to the HPGe survey, surficial soil samples will be 
collected from eleven locations in the combined M S S  128, MSS 134N and IHSS 171 area for 
analysis of lithium, magnesium, and TAL metals (Figure 6-6). At one of these sampling sites, a 
surficial soil sample will also be collected for analysis of radionuclides with a laboratoxy HPGe to 
confm the results of the HPGe survey. This sample will be split and sent to a radiochemistry' 
laboratory for analysis. Depending on the results of the HPGe survey, vertical profile samples 
may also be collected. 

The soil gas survey will analyze for the following compounds and will note any other compounds 
which were detected but not calibrated for: 

IAG R a u M  I 

benzene toluene 

Indicated bv Available DaQ 

carbon disulfide acetone 

xylene perchloroethene 

Analyses of groundwater samples from existing piezometers P114989, P114889, and P114789 
will provide data which may be useful in assessing potential contamination associated with IHSS 
128 and the northern portion of MSS 134 (Figure 6-2). Groundwater samples from these 
piezometers will be analyzed for the constituents indicated in Table 6.4. 

6.3.1.5 Lithium Metal Destruction Site ( I H S S  134) 

As discussed in Section 6.3.1.4, the northern pomon of IHSS 134 will be investigated with MSS 
128. Stage 1 sampling efforts for the southern pomon of IHSS 134 will consist of a visual 
inspection, soil gas surveys, surficial soil sampling, and sampling of existing groundwater 
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monitoring wells and piezometers (Figure 6-7 and Table 6.3). The available information regarding 
releases at this IHSS indicates that these releases occurred both before and after portions of the 
MSS were paved. Thus, the investigation of this IHSS will focus on potential contamination of 
the asphalt as well as the soils beneath the asphalt. The surveys will be conducted, as possible, 
from the eastern addition of Building 331 north to IHSS 171 near Building 335 and from Building 
331 east to the 334 parking area (Figures 6-6 and 6-7). The soil gas survey of this MSS will be 
performed on a triangular grid spacing of 20 feet from Building 331 to approximately 100 ft north 
of Building 331 and then will use a a f o o t  spacing northward to the MSS 171 boundary. The 
tighter grid spacing was selected for the area near Building 331 because most of the releases 
associated with this IHSS were believed to have occurred near Building 331. It is likely that the 
surveys of this MSS will be performed in conjunction with the surveys of IHSS 171 (see Section 
6.3.1.10). Those portions of this area that are paved will require that access holes be cut through 
the pavement prior to initiating investigations of potential contamination of the soils beneath the 
pavement. 

SurFcial soil samples will be collected from eleven locations in IHSS 134s and the area up to the 
MSS 171 boundary for analysis of TAL metals, and lithium (Figure 6-7). 

I 

I 

* 

The soil gas survey will analyze for the following compounds and will note any other compounds 
which were detected but not calibrated for: 

LAG Required 

benzene toluene xylene 

Indicated bv Available Dam 

carbon disulfide acetone 

Analyses of groundwater samples from existing piemmeter PI 15489 will provide data which may 
be useful in assessing potential contamination associated with IHSS 122 (Figure 6-2). 
Groundwater samples fiom this piezometer will be analyzed for the constituents indicated in 
Table 6.4. 
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6.3.1.6 Waste Spills (MSS 148) 

Stage 1 sampling efforts for IHSS 148 will consist of a visual inspection, surface radiological and 
soil gas surveys, one soil boring, and sampling of existing groundwater monitoring wells and 
piezometers (Figure 6-8 and Table 6.3). The Stage 1 surface radiological and soil gas surveys for 
this MSS will be perfmed on initial grid spacings of 20 feet. It is believed that the releases that 
may have o c c d  within this M SS occurred primarily beneath Building 123. The available 
information regarding releases at this MSS also indicate that releases may have occun-ed around 
the building perimeter before and after the area south of the building was paved. Thus, the 
investigation in the paved areas surrounding the building to the north, east and south will focus on 
potential contamination of the asphalt as well as the soils beneath the asphalt. The surface 
radiological and soil gas surveys will be performed around the north, east and south perimeters to a 
line parallel with the eastern extension of the west wing of this building. The surveys will be , 

performed between Building 123 and Fourth Street to the east, Central Avenue to the north, and 
Third Street to-the west. The southern side of Building 123 will be surveyed within an area 
extending from the building to approximately 20 feet south of the eastern wing of the building. 
This area includes the alcove between the wings of the building (Figure 6-8). Much of this area is 
paved and will require that access holes be cut through the pavement prior to initiating the 
investigations of potential contamination in the soils beneath the pavement. 

I 

- 

The surface radiological survey will initially be perfomed with a tripod-mounted W e  instrument 
over the entire MSS area. After the results of this survey have been evaluated, samples of asphalt 
will be collected at a maximum of four anomalous areas detected by this survey. These samples 
will be analyzed with a laboratory HPGe. At eleven locations surficial soil samples will also be 
collected for analysis of radionuclides, TAL metals, and beryllium (Figure 6-8). Two of these 
samples will be split and analyzed with a laboratory HPGe. Depending on the results of the HPGe 
survey, vertical profile samples may also be collected. 
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The IAG does not require the perfoxmance of a soil gas survey at IHSS 148. However, the 
available analytical data for well 4486, the nearest downgradient will to MSS 148, indicate the 
presence of several VOCs in groundwater in the area. The source of these contaminants is not 
known, thus necessitating further investigation. The soil gas survey will analyze for the following 
compounds and will note any other compounds which were detected but not calibrated f o r  

'ph.sc1 RFI/RI w0rkpI.a for Sedaa No.: 6.4 REV. 1 

l,l,l-mchloroethane perchloroethene trichloroethene chlmfom 

1.1 dichloroethane acetone 

One soil boring will be drilled adjacent to the OPWL where it exits the south side of Building 123 
(Figure 6-8). The invert elevation of the pipe at this point is approximately 2.5 feet below the 
ground surface. The location of the pipe will be detexmined by examining building engineering 
drawings, surface geophysics, or by hand trenching along the south edge of the building. The 
boring will be drilled to bedrock and discrete samples will be taken as shown in Figure 6-1 1 and 
analyzed for TAL metals, beryllium, radionuclides, nitrate, chloride, and sulfate (Table 6.4). I 

Analyses,of groundwater samples from existing well 4486 and piezometers P415989, P416189, 
P115589, and P115689 will provide data which may be useful in assessing potential contamination 
associated with IHSS 148 (Figure 6-2). Groundwater samples from these locations will be 
analyzed for the constituents indicated in Table 6.4. 

6.3.1.7 Fuel Oil Tank ( M S S  152) 

Stage 1 sampling efforts for IHSS 152 will consist of a visual inspection, a soil gas survey and 
sampling of existing groundwater monitoring wells and piezometers (Figure 6-5 and Table 6.3). 
Because the releases known to have occurred within this IHSS are relatively large (Le., hundreds 
of gallons), the Stage 1 soil gas survey for this IHSS will be performed on a triangular grid 
spacing of 40 feet (Figure 6-5). This survey will be conducted over the entire area of the MSS to 
the extent possible. The presence of Tank 221 and equipment associated with the tank may prevent 
the performance of this survey over a portion of the MSS within the berm for that tank (Figure 6- 
5). IHSS 117.3 is located within the eastern portion of this IHSS, and the soil gas surveys for 
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both MSSs will be performed at the same time. The survey will be performed over an area 
bounded by Central Avenue on the north, Sixth Street on the west, Seventh Street to the east, and 
Cottonwood Avenue to the south. MSS 117.2 is located downgradient of M S S  152. The soil 
gas survey proposed for MSS 117.2 will also analyze for the compounds of interest to MSS 152 
and will provide information regarding the possible presence of contamination attributable to MSS 
152. One line of soil gas probes will also be placed between Central Avenue and Building 55 1 and 
MSS 117.2 to the north and between Seventh Street and the electrical transformers to the east. 
Any further extension of the soil gas survey immediately downgradient of MSS 152 is not feasible 
due to the presence of buildings and utilities. If the soil gas survey detects any contamination at the 
boundary of the MSS, additional sample points will be attempted on the far side of the utilities, 
further downgradient. 

. The soil gas survey will analyze for the following compqunds and will note any other compounds' 
which were detected but not calibrated for: I 

benzene toluene total xylenes 

This list of compounds is based upon the requirements stated in the IAG. No historical data was 
obtained during the preparation of this work plan to indicate that a more extensive suite of 
parameters is required at this MSS. 

Analyses of groundwater samples from existing well P418289 and piezometer P414189 will 
provide data which may be useful in assessing potential contamination associated with IHSS 152 
(Figure 6-2). Groundwater samples from these locations will be analyzed for the constituents 
indicated in Table 6.4. 

6.3.1.8 North Area Radioactive Site ( IHSS 157.1) 

Stage 1 sampling efforts for IHSS 157.1 will consist of a visual inspection, surface radiological 
and soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring 
wells and piezometers (Figure 6-9 and Table 6.3). The Stage 1 surface radiological and soil gas 
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surveys for this MSS will be performed on triangular grid spacings of 20 feet. The 20-foot 
spacing for the soil gas surveys was selected because releases associated with this M S S  are 
believed to be relatively small. The available information regarding releases at this MSS indicates 
that these releases occurred prior to the area south of Building 442 being paved. Thus, the 
investigation of this MSS will focus on potential contamination of the soils beneath the pavement. 
The surface radiological and soil gas surveys will be performed around the perimeter of Building 
442 to the extent possible.. These surveys will be conducted in an area between the building and 
Central Avenue on the north, the sidewalk to the east, Fifth Street to the west, and extending 
approximately 40 feet to the south of the building in the area of Building 442 Driveway (Figure 
6-9). Much of this area is paved and will require that access holes be cut thmugh the pavement 
prior to initiating these surveys. 

The surface radiological survey will be performed with an HPGe instrument. Subsequent to the a 

HPGe survey, surficial soil samples will be collected from eleven locations for analysis of TAL , 
metals (Figure 5-9). At one of these sampling sites, a surficial soil sample will also be collected 
for analysis of radionuclides with a laboratory W e  to confm the results of the HPGe survey. 
This sample will be split and sent to a radiochemistry laboratory for analysis. Depending on the 
results of the HPGe survey, vertical profile samples may also be collected. 

The LAG does not require the performance of a soil gas survey at MSS 157.1. However, the 
available analytical data for well 4486, located in the northwest comer of the MSS, indicate the 
presence of several VOCs in groundwater in the area. The source of these contaminants is not 
known, thus necessitating further investigation. The soil gas survey will analyze for the following 
compounds and will note any other compounds which were detected but not calibrated for: 

l,l,l-mchloroethane perchloraethene mchloraethene chloroform 

1,l dchloroethane acetone 

Analyses of groundwater samples from existing well 4486 and piezometers P115589 and P115689 
will provide data which may be useful in assessing potential contamination associated with 
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IHSS 157.1 (Figure 6-2). Groundwater samples from these locations will be analyzed for the 
constituents indicated in Table 6.4. 

Samples of sediments and surface water in the Central Avenue ditch (portions of this MSS) will be 
taken as part of the Integrated Surface Water and Sediment Field Sampling Plan which was 
conceptually approved in the OU 12 work plan: 

6.3.1.9 Building 551 Radioactive Site @ISS 158) 

Stage 1 sampling efforts for MSS 158 will consist of a visual inspection, surface radiological and 
soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring wells 
and piezometers (Figure 6-4 and Table 6.3). The Stage 1 surface radiological and soil gas surveys 
for this M S S  will be perfoxmed on  angular grid spacings of 20 feet. The grid spacing for the 
soil gas survey was selected because the spills and other releases associated with this MSS are 
believed to be relatively small. The available infomation regarding releases at this MSS indicate 
that these releases occurred prior to the area surrounding Building 55 1 being paved Thus, the 
investigation of this MSS will focus on potential contamination of soils beneath the pavement. 
Much of this M S S  is located beneath the northern addition of Building 55 1. These investigations 
will be conducted around the perimeter of the building to the extent possible. The area to be 

I 

investigated will consist approximately of the area outside of the foundation of Building 551 from 
the junction between the original building and the northern addition north to Sage Avenue and from 
Sixth Avenue on the west side of the building to IHSS 117.2 east of the building (Figure 6-4). 
Much of the area north and east of the building is paved and will require holes cut through the 
pavement prior to initiating these surveys. In addition, the presence of several trailers and loading 
docks on the westem side of the building necessitate that the survey grids be adjusted to maximize 
the coverage of the surveys in those areas. 

< 

The surface radiological survey will be perfoxmed with a tripod-mounted HPGe. Subsequent to 
the HPGe survey, surfcid soil samples will be collected from eleven locations in the combined 
IHSS 117.2 and MSS 158 area for analysis of TAL metals and radionuclides (Figure 6-4). At one 
of these sampling sites, a surficial soil sample will also be collected for analysis of radionuclides 
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with a laboratory HPGe to confm the results of the m e  survey. This sample will be split and 
sent to a radiochemistry laboratory for analysis. Depending on the results of the HPGe survey, 
vertical profile samples may also be collected. 

The soil gas survey will analyze for the following compounds and will note any other compounds 
which were detected but not calibrated for: 

IAG Required 

l,l,l-trichloroethane perchloroethene acetone trichloroethene 

toluene benzene carbon tetrachloride 

Indicated bv Available Data 

ethylbenzene 2-butanone carbon disulfide dichloromethane total ' 
xylenes I 

Analyses of groundwater samples from existing piezometers P115589, P115689, P214689, and 
€915789 will provide data which may be useful in assessing potential contamination associated 
with MSS 158 (Figure 6-2). Groundwater samples from these piezometers will be analyzed for 
the constituents indicated in Table 6.4. 

6.3.1.10 Waste Drum Peroxide Burial (IHSS 169) 

As discussed in Sections 2.2.1.10 and 6.3, the documentation obtained during the preparation of 
this work plan indicates that the release described as IHSS 169 did not occur in the location 
previously indicated but is the same as MSS 191. Regardless of the location of this incident, it is 
not likely that there would be detectable impacts attributable to it. Therefore, no further 
investigation of M S S  169 is proposed. 
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6.3.1.1 1 Solvent Burning Ground (MSS 171) 

Stage 1 sampling efforts for MSS 171 will consist of a visual inspection, surface radiological and 
soil gas surveys, surfcial soil sampling, sampling of the sump within the MSS, and sampling of 
existing groundwater monitoring wells and piezometers (Figure 6-6 and Table 6.3). The Stage 1 
surface radiological and soil gas surveys for this IHSS will be performed on triangular grid 
spacings of 20 feet. The grid spacing selected for the soil gas survey is based upon the relatively 
small size of areas of contamination expected to be associated with this MSS. The area to be 
investigated will extend from Fourth Street east to the driveway to Building 331 and from Sage 
Avenue south approximately 100 feet to the base of a small slope to connect with the investigations 
of the southern pomon of IHSS 134 (see Section 6.3.1.5). The surface of this area has not been 
paved and should not pose significant problems to the performance of these investigations. 

The surface radiological survey will be performed with a tripod-mounted HPGe instrument over , 
the entire area.. Subsequent to the HPGe survey, surfcial soil samples will be collected from 
eleven locations in the combined MSS 134N, MSS 128 and MSS 171 area for analysis of 
radionuclides, lithium, and magnesium (Figure 6-6). At one of these sampling sites, a surficial 
soil sample will also be collected for analysis of radionuclides with a laboratory HPGe to confm 
the results of the HPGe survey. This sample will be split and sent to a radiochemistry laboratory 
for analysis. Depending on the results of the HPGe survey, vemcal profile samples may also be 
collected. 

The soil gas survey will analyze for the following compounds and will note any other compounds 
which were detected but not calibrated for: 

1 ,2-dichloroethane 

carbon tetrachloride 
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Indicated bv A v d  ' able Dm 

carbon disulfide acetone 

As discussed in Section 2.1.1.1 1, an open sump located within MSS 17 1 has contained standing 
water with an oily sheen on its surf= during several site visits from November 1991 to March 
1992. If water is present in the sump, the water will be sampled and analyzed for TCL volatiles 
and semivolatiles, TAL metals, and radionuclides (Table 6.4). 

Analyses of groundwater samples from existing piezometers P114989, P114889, and P114789 
will provide data which may be useful in assessing potential contamination associated with IHSS 
171 (Figure 6-2). Groundwater samples from these piezometers will be analyzed for the 
constituents indicated in Table 6.4. 

6.3.1.12 Valve Vault (MSS 186) 1 

Stage 1 sampling efforts for MSS 186 will consist of a visual inspection, surface radiological and 
soil gas surveys, surficial soil sampling, two soil borings, and sampling of existing groundwater 
monitoring wells and piezometers (Figure 6-10 and Table 6.3). The Stage 1 surface radiological 
and soil gas surveys for this IHSS will be performed on triangular grid spacings of 20 feet. 
Although the area potentially affected by the releases associated with this MSS was relatively 
large, considerable excavation of soils in the area has o c c d  in response to these releases. Thus, 
the remaining contamination, if it occu1s, may occur in smaller areas necessitating the smaller grid 
spacing selected for the soil gas survey. The area to be surveyed will extend from the Protected 
Anxi south to Valve Vault 13 and then east to connect with MSS 117.1 (Figure 6-10). The area to 
be surveyed is unpaved and should not pose significant problems to the performance of these * 

surveys with the exception of adjustments in grid spacing to account for the valve vault, Building 
231, and utilities in the area. The portion of this MSS that extends into the area covered by MSS 
117.1 will be surveyed, both surface radiological and soil gas, under the planned program for 
MSS 117.1 (Section 6.3.1.1). The Stage 1 investigation of MSS 186 will not extend into the 
Protected A x a  If the results of Stage 1 indicate that sampling within the Protected Area is 
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necessary, a sampling program will be developed for implementation during Stage 2, or that 
portion of the IHSS will be transferred into a Protected Area investigation. 

The surface radiological survey will be perfamed with a tripod-mounted HPGe instrument over 
the entire area. At eleven locations, a surficial soil sample will also be collected for analysis of 
radionuclides and TAL metals (Figure 6-10). Two of these samples will be split and sent for 
laboratory HPGe analysis. Depending on the results of the HPGe survey, vertical profile samples 
may also be collected. 

Soil borings will be located and drilled to bedrock. Sampling intervals are displayed in Figure 6- 
11. 

The IAG does not require the performance of a soil gas survey at M S S  186. However, the 
available analytical data for well P114789, located near the southern edge of the IHSS, indicate the, 
presence of several VOCs in soils in the area. The source of these contaminants is not known, 
thus necessitating further investigation. The soil gas survey will analyze for the following 
compounds and will note any other compounds which were detected but not calibrated for: 

benzene carbon disulfide ethylbenzene toluene 

total xylenes acetone 

Two soil borings will be drilled adjacent to the process waste lines in the area believed to have been 
contaminated by releases around Valve Vault 12 (Figure 6-10). One boring will be located 
between Valve Vault 12 and the retaining wall around Tanks 231A and 231B where the 1986 
release was first detected. The other boring will be located approximately 18 feet west of the valve 
vault near the edge of an area believed to have been excavated in response to the 1986 release. 
Additional borings during Stage 2 will be placed between Valve Vault 13 and the Protected Area 
and east of Valve Vault 12 between Buildings 223 and 549. All borings will be drilled to bedrock 
Each boring will be sampled in accordance with the specifications provided in Section 6.3.2 for 
Stage 2 borings with the following exceptions. Composited samples will also be analyzed for 
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nitrate. Analysis of radionuclides in samples from these borings will be performed onsite with a 
laboratory W e .  

Analyses of groundwater samples from existing piezometers P114789 and P214689 will provide 
data which may be useful in assessing potential contamination associated with M S S  1186 (Figure 
6-2). Groundwater samples from these piezometers will be analyzed for the constituents indicated 
in Table 6.4. 

6.3.1.13 Caustic Leak ( I H S S  190) 

As discussed in Sections 2.2.13 and 6.3, it is unlikely that any impact attributable to releases 
within &is MSS would be detectable. Therefore, the only investigation of this M S S  proposed in 
this Work Plan, is that the Central Avenue Ditch, which is included in a portion of this MSS, will. 
be investigated within the Integrated Surface Water and Sediment Field Sampling Plan described in 
the OU 12 Work Plan. This plan will be incorporated into the Work Plan for Operable Unit No. 
12 as a technical memorandum. Results from investigations outlined in the Integrated Surface 
Water and Sediment Field Sampling Plan will be addressed in the technical memorandum prepared 
at the end of Stage 2, and the results will be incorporated into the OU 13 RFVRI repon. 

I 

6.3.1.14 Hydrogen Peroxide Spill (IHSS 191) 

As discussed in Sections 2.2.14 and 6.3, it is not likely that there would be detectable impacts 
atmbutable to the release of hydrogen peroxide within this MSS. Therefore, no further 
investigation of this M S S  is proposed. 

6.3.1.15 HRR PACs and PICs 

This section reflects the incorporation of investigations arising from the information presented in 
the HRR (July 1992). 
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100-602,100-603- These areas are clearly within OU 13 M S S  #148. Section 6.3.1.6 already 
identifies several field activities that will provide substantial information about these areas. These 
include surface radiological analysis with the HPGe, soil gas analysis for VOCs, and a soil boring 
adjacent to the Old Process Waste Line (OPWL) where it exits the south side of the building. 
Discrete samples will be taken at specified depths (see Figure 6-1 1) for analysis. Analytes will 
include TAL metals, radionuclides, nitrates, chlorides, and sulfates. If contaminates are found a 
second stage of sampling will be proposed in a Technical Memorandum (TM) to determine the 
nature and extent of the contamination. 

100-61 1- This area is the site of a spill of several hundred gallons of acid scrubbing solution 
which was reported to have spilled into a containment area and 3 pits beneath Building 123. 
Because the spill occurred beneath the building and there is no direct evidence to support the 
contention that the leak may not have been contained as described in the HRR, no further Stage 1 8 

investigations are planned. However, if Stage 1 investigations indicate that the area around the , 
foundation of the building needs further investigation, addition soil borings will be scheduled in 
Stage 2 or 3. 

100-607,100-608,300-709,400-800,500-!304- These are reported as small leaks of PCBs from 
electrical transformers around the industrial area in the general vicinity of OU 13. Only 500-904 is 
actually in an OU 13 MSS -- MSS 117.1. All of these PCBs locations are well documented in 
EG&G Rocky Flats Environmental Management Department Assessment of Potential 
Environmental Releases of Polychlorinated Biphenyls (PCBs) July 1991. These are currently 
outside the scope of the present work plan and IAG. Further investigation will require substantial 
resources. Those PCB locations not associated with a current OU 13 MSS will be addressed as 
part of a sitewide PCB remediation strategy. 

Because the location of the contamination at PCB location 500-904 is known and is located within 
MSS 117.1, the next step in the process will be to define the nature and extent of the 
contamination. The infoxmation presented in the above referenced report will be reviewed and the 
findings incorporated into Technical Mernomdum 1 to outline appropriate activities in Stage 2. 
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100-609-Possible releases of dioxins and furans from the Security Incinerator in Building 123. 
It is likely that if there were generation of dioxins and furans from the combustion of No Carbon 
Requi;ed (NCR) paper, that these contaminants were released as smoke (i.e. aerosol sized 
particles) and are not likely to be found in detectable quantities down wind of the incineration 
point. If the incinerator is still intact in Building 123, an effort will be made to confirm or refute 
the sampling that took place in 1985. If no results can be obtained, then sampling could be either 
incorporated into the Decontamination & Decommissioning Plan for that building or incorporated 
into Stage 2. In either case the search for the data will be a Stage I activity and the results of that 
search reported in the Technical Memorandum. 

300-702-A small building N W  of the T371 complex used to store pesticides and herbicides from 
1952 until 1985. Not enough information is presented in the HRR to cause this site to become an 
IHSS. Further investigations will be conducted as part of the Integrated Field Sampling Program 
for Sediments and Surface Water described in the OU 12 Work Plan. Confirmation of the possible 
soils contamination will be performed if the 1988 sampling records can not be found. A few 
sediment samples taken from the ditches near the site would be sufficient to detedne  if the 
contamination (if present) poses any human health risk. An exact number of samples and a map 
showing the location of the sampling points will be included in the Integrated Surface Water and 
Sediment Field Sampling Program and the results reported in the appropriate Technical 
Memorandum. 

I 

PIC #%Possible contamination of the ground near Building 55 1 with aqueous ammonia and 
carbon tetrachloride. Sampling activities in IHSS 158 already include soil gas investigations for 
carbon tetrachloride. This will be sufficient to detect any sizable spill within the area A small 
aqueous ammonia spill is not likely to be detected this many years after release and would pose 
little, if any, risk to workers or the public at this time. Therefore the proposed sampling described 
in the work plan is sufficient to address concerns. 
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6.3.2 Stage 2 Investigation 

Upon completion of Stage 1, the data collected during the screening surveys and measurement of 
radionuclides will be evaluated and presented in a technical memorandum. This technical 
memorandum will provide the details of the Stage 2 investigation. The Stage 2 investigation will 
be performed to coxfirm the results of Stage 1 and to further define any contamination detected 
during Stage 1. Stage 2 will consist of the drilling of boreholes at locations indicated by Stage 1 
screening surveys. Because of the turn-around time involved with obtaining results of the 
laboratory analyses of surficial soil samples, not all borings may be drilled during Stage 2. 

For those MSSs where no contamination was detected by Stage 1 activities, a sufficient number of 
boreholes will be drilled to confirm that there is no contamination. The number of borings will be 
proposed in the first Technical Memorandum and will be based on IHSS size, known waste 
storage history, and possible below ground releases. 1 

At MSSs where contamination was found during the screening surveys, Stage I1 will consist of at 
least three boring transecting each anomaly (doactive or other contaminant) downgradient from 
the point of maximum contamination. This will be done for a maximum of three transects resulting 
in nine boreholes per MSS. 

The need for any additional boreholes can be evaluated in the Stage 2 Technical Memorandum. 
These additional borings, if required, will be installed during Stage 3. 

Three borings will be drilled around Tank 221 in IHSS 152 in order to delineate contamination that 
has resulted from rehses that have o c c d .  The locations of these brings will be determined by 
the results of the soil gas analyses and will be presented-in the technical memorandum prepared at 
the end of Stage 1. 

All boreholes will be drilled to a depth of six feet into bedrock. If sandstone is encountered in the 
six foot interval, the borehole will be continued through the sandstone until at least six feet of 
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claystone is encountered. Figure 6 1  1 graphically illustrates the samples that will be taken from 
each borehole as described in the following paragraphs. 

Surface scrape samples yill be taken at the location of each borehole prior to initiating drilling. 
These samples will be analyzed for radionuclides and TAL metals (Table 6.4). At locations that are 
paved, instead of collecting a surface scrape, an alternate sampling method will be used. After the 
pavement has been removed, a grab sample of the material under the pavement will be taken with a 

. steel scoop. Then another grab sample will be taken at either a depth of 4" below the bottom 
surface of the pavement, or at the surface of the next obvious soil change, whichever comes first. 
This sample will be analyzed for the same constituents as surface scrapes. 

In each borehole, discrete samples will be taken at specified intervals during drilling for analysis of 
TCL volatiles (Figure 6-1 1). Samples for T U  volatile analyses will also be taken at the water a 

table and at the alluvium-bedrock contact. Composite samples will be collected in each borehole 
from every 6-foot interval for analysis of TCL semivolatiles, TAL metals and radionuclides. All 
geologic materials will be continuously logged during drilling and 5 samples of alluvium and 5 
samples of bedrock will be taken from boreholes throughout OU 13 for physical analyses (Section 
6.5.2). All sampling activities will conducted in accordance with EG&G SOPS (Table 6.3). 

Where boreholes are being drilled at the location of the highest level of contamination detected in 
the Stage 1 surveys, or where otherwise identified in the Stage 1 Technical Memorandum, 
groundwater samples will be collected from the borehole using the Hydropunch@, or equivalent, 
technology. An SOP for the Hydropunch@, or equivalent, technology will be developed as part of 
the Field Implementation Plan, and submitted to the regulatory agencies for review. The 
Hydropunch@ will be lowered inside the hollow stem auger and then pushed or driven to a depth 
of at least 5 feet below the water table, if possible. Water samples will be collected for real time 
analysis of TCL volatiles and laboratory analysis of TCL volatiles and semi-volatiles, TAL metals, 
radionuclides, and anions (Table 6.4). Field measurements of pH, temperature, and specific 
conductance will also be performed. 
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Upon completion of borehole sampling activities, all boreholes will be plugged and abandoned in 
accordance with EG&G SOPs (Table 6.3), unless they have been identified to be completed as an 
alluvial monitoring well. All access holes cut into pavement will be patched with the proper 
material. If it is detexmined that a borehole should be completed as an alluvial monitoring well for 
risk assessment or contaminant characterization, it will be completed at this time in accordance with 
EG&G SOPs (Table 6.3). Any wells installed during Stage 2 will be analyzed for the constituents 
specified in Table 6.4. The wells will be sampled once as part of the RFVRI. Subsequent 
sampling will be conducted under EG&G's sitewide monitoring program. 

Due to access problems at certain MSSs, it may not be possible to install boreholes in the locations 
indicated by the Stage 1 activities. Under these circumstances alternate locations for the boreholes 
will be evaluated based upon the results of Stage 1. For example, based upon the present location 
of fuel oil Tanks 221 and 224 within bermed areas in MSSs 152 and 117.3 it is unlikely that 
boreholes can be drilled inside of the berms for these tanks. If contamination is detected during 
Stage 1 activities at these MSSs, boreholes will be drilled outside of the b e d  areas in those 
locations where the gmtest potential exists for detecting such contamination. 

1 

' 

Upon the completion of Stage 2, the results of Stages 1 (including analyses of subsurface and 
surficial soil samples and groundwater samples) and 2 will be fully evaluated to determine if 
further investigation of each IHSS is necessary. If the data collected do not indicate that 
contamination exists at a particular IHSS, no further investigation of that IHSS will be necessary. 
If the borehole and groundwater data collected indicate that contamination exists at an IHSS, then 
the Stage 3 investigation of that MSS will be initiated. The existence of contamination will be 
based on background concentrations provided in the Background Geochemical Characterization 
Report as described in Section 2.2 of this Work Plan. The results of Stages 1 and 2 and 
recommendations for further investigation will be documented in a technical memorandum. This 
technical memofzifidum will summarize the results collected and will outline the scope of the Stage 
3 investigation, if necessary, for each IHSS, particularly if Stage 3 will require activities that are 
not described in this Work Plan. In addition, if the information obtained during Stages 1 and 2 
indicates that a vadose zone monitoring program is required at any OU 13 IHSS(s), the details of 
this program will be included in this technical memorandum. 
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6.3.3 Stage 3 Investigation 

The focus of the Stage 3 investigation will be to attempt to determine migration of contamination 
detected during Stages 1 and 2. The scope of the Stage 3 investigation is largely dependent upon 
‘the results of the Stage 1 and Stage 2 investigations. The number, location, and types of sampling 
points required cannot be precisely defined until Stages 1 and 2 have been completed and the data 
collected fully evaluated. The exact sampling locations will be detexmined on a case-bycase basis, 
taking into account the following factors: 

Environmental fate and transport of the specific contaminants; 

e Contaminant concentrations; 

Expected depth to water table and bedrock; 

Presence of any subcropping sandstone units in the bedrock; and 

e Nature of alluvium; 

e 

Other pertinent data. 

I 

For scoping purposes, it is assumed that two alluvial groundwater monitoring wells will be 
required to be installed at each MSS determined to be a source of contamination in Stages 1 and 2. 
One well upgradient and one well downgradient of these MSSs will be installed. Whenever 
possible, existing wells and piezometers will be used for the Stage 3 investigation. Figure 6-12 
provides preliminary locations of new wells to be installed and identifies those existing wells or 
piezometers that m a y  be used during Stage 3. These locations will likely change based on the 
results of the Stage 1 and Stage 2 investigations and due to access problems. Based on the 
preliminary well locations identified in Figure 6-12, it is estimated that a maximum of 17 new wells 
will be installed during Stage 3. It is also estimated that a maximum of 10 existing wells and 
piezometers will be sampled during Stage 3. The final numbers and locations of wells to be 
installed will be specified in the technical memorandum prepared at the end of Stage 2. As 
discussed in Section 6.3.2, additional borings may be required in Stage 3. The need for and 
locations of these borhgs will be specified in the technical memorandum. 
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During the drilling of new wells, borehole samples will be collected for analysis. The intervals 
sampled and the analytes for each sample will be the same as those defined above for Stage 2 
(Table 6.4). If the Stage 1 and Stage 2 investigations indicate that a less extensive list of analytes 
will be required at any location, the analytes for samples obtained at that location will be specified 
in the technical memorandum submitted at the completion of Stage 2. 

Groundwater samples will be collected from each well and analyzed for the list of constituents 
identified in Table 6.4. As with borehole samples, if a less extensive suite of analytes is required, 
the analytes for groundwater samples will be specified in the technical memorandum submitted at 
the completion of Stage 2. Samples will be collected from each new well immediately upon 
completion. Samples from existing wells and piezometers will be collected once atthe time the 
Stage 3 investigation is initiated. Subsequent groundwater sampling will be performed as part of 
the site-wide monitoring program and will be arranged for b,y EG&G. 

6.4 SAMPLING EQUIPMENT AND PROCEDURES 
1 

The following sections describe the sampling equipment and procedures to be followed in general 
terms. Details regarding each of the sampling procedures is provided in the SOPS referenced in the 
following sections and listed in Table 6.3. 

6.4.1 Radiological Survey Procedure 

Sampling locations are MSS-specific and are discussed in Section 6.3. Radiological surveys will 
be conducted on 20-ft grids at al l  OU 13 MSSs requiring such surveys unless visual inspection 
reveals that a larger grid size can provide 100 percent coverage of the investigation area. The 
established grids will provide approximately 100 percent coverage of the MSS surface area. The 
HPGe has a broad energy range, exhibits high resolution, excellent gain stability, moderate area 
averaging, and the ability to identify and quantify all gamma- emitting radionuclides. The HPGe 
detector provides radionuclide concentrations in soil in picoCuries per gram (pCi/g) of gamma- 
emitting radionuclides including, but not limited to, potassium-40, radium-226, thorium-232, 
cesium-1 37, americium-241, plutonium-239, -240, and -241, and uranium-233, -234, -235, 
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and -238. Tritium and strontium-90 are not detected using this method. The SOP for the HPGe is 
presently being frnalized and will be available prior to any OU 13 field work. Other equipment 
requirements are listed in Section 5.2 of SOP F0.16 

. .  
An additional component of the radiological survey described above includes real time 
measurement of radionuclide concentrations in surficial soils and in vertical profile samples using a 
laboratory HPGe detector. Surficial soils and vertical profile samples collected via procedures in 
Section 6.4.3 will be surveyed with a laboratory detector to obtain radionuclide concentrations. 
The samples will be held for 30 days in a closed container to allow radon gas to equilibrate with 

. parent radionuclides present in the soil. After the 30-day period, the radon activity measured will 
be representative of radionuclides, particularly radium, present in the soil sample. 

At MSSs where radionuclide concentrations in the soil beneath pavement are of interest, the 
surfacing materials block most of the gamma ray emissions associated with the source below the 
pavement. It is likely, however, that if the source was highly radioactive, a radioactive anomaly 
should be detectable. Therefore, two methods of investigation will help insure that those areas are 
identified. First, results will be carefully evaluated. Then a few random asphalt samples will be 
taken to compare with the HPGe readings. The asphalt samples will be taken with a plug type 
corer and measured with either standard radiochemical analysis or with an onsite laboratory HPGe 
instrument. The SOPS for both the asphalt sampling and analysis and the laboratory HPGe 
instrument are currently being developed. They will be submitted to the regulatory agencies for 
approval prior to use in the field. 

The second method is to take a soil sample as part of the suficial soils sampling plan from below 
the pavement and have it analyzed for radionuclides. The procedure for sampling below the 
pavement is currently being revised and will be submitted to the agencies for their approval prior to 
using the procedure in the field. Basically, the pavement will be removed and a grab sample will 
be taken of the material directly below the pavement. After that sample is taken, another grab 
sample will be taken from the surface of the next obvious soil horizon (roadbase or preparation) 
bed (soil interface), or 4 inches below the bottom surface of the pavement, whichever occurs first. 
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6.4.2 Soil Gas Survey 

Real time soil gas sampling will be conducted at specific OU 13 IHSSs presented in Section 6.3 
accarding to pn>cedures in SOP GT.9. Soil gas samples will be collected through a 1-inch 
diameter stainless steel probe rod driven with a hydraulic rig mounted on a vehicle. In paved 
locations, an m s s  hole will be cut through the pavement prior to driving soil gas probes. In 
areas where vehicle access is not possible, the insertion of the soil gas probes by hand will be 
attempted, The probe is a hollow steel rod with a renixtable tip allowing for the soil vapor entry 
into the tip. The samples will be recovered with a vacuum gas sampling system connected by 
vacuum hose directly through the probe to the sampling tip. The sample is to be collected'with a 
gas-tight syringe and injected directly to the gas chromatograph (GC). Alternative soil gas 
techniques, such as passive collection methods, may be utilized if site conditions warrant i t  
Detection limits for soil gas analysis are specified in Table 5.3. 

6.4.3 Surficiai Soil Sampling Procedure 

Surficial soil sampling for radionuclide and metal analysis will be conducted in accordance with 
SOP GT.8 using two methods depending on the presence of pavement or concrete. The Rocky 
Flats sampler (iig and scoop RFP method) will be used to collect surficial soils for radionuclide 
analysis at OU 13 IHSSs that are not covered by asphalt or concrete. This method uses a one 
square meter template that locates five subsamples at each sample location which is composited for 
analysis. (Details of this method can be found in Technical Memorandum No. 5 to the Phase III 
Work Plan for OU 1.) At survey points covered with pavement, a single 0- to 2-in grab will be 
collected after the pavement has been cored, preferably with a plug-type *sampler. An additional 
sample below the surface of the next obvious soil horizon (preparatiow'roadbase horizon) or four 
inches below the bottom surface of the pavement will also be taken. An SOP is being developed to 
describe sampling for radionuclides and other parameters from beneath paved areas, and will be 
submitted to the regulatory agencies for approval prior to the initiation of sampling. 

The samples will be analyzed on site with the HPGe detector for radionuclides. Surface samples 
representing a range of radionuclide concentrations will be surveyed with the detector and sent to 
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an offsite laboratory for radionuclide analysis and verification. Surficial soil samples from selected 
MSSs will also be submitted to an offsite laboratory for determination of TAL or specific metals. 

6.4.3.1 Surficial Soils Sampling - Vertical Profiles 

Vertical soils profiles are required to help in the interpretation of HPGe data. At least two locations 
are selected from each IHSS group; one from a location showing little or no radioactivity, and the 
other from an am of the highest measurement of radioactivity. 

The soil profiles themselves are taken from the six inches of soil. Separate grab samples are taken 
with a steel scoop at the 0-2" interval, the 2"-4'* interval, and the 4'4" interval. 

These samples are analyzed by both radiochemical analysis and laboratory M e .  The SOP for 
vertical profiling is being revised and will be submitted to the regulatoy agencies for review before 
it is used in the-field. 

6.4.4 Borehole Drilling and Soil Sampling Procedures 

Borings will be drilled to determine the geotechnical characteristics of the soil, to further investigate 
trends identified in screening tasks, to collect samples for physical and chemical analysis, and to 
install monitoring wells. Before any boreholes are drilled, utilities will be located and the drill site 
will be cleared in accordance with SOP GT.lO. 

Borings drilled for the purpose of documenting soil contamination will be drilled to the water table 
or six feet below the alluvial-bedrock contact, whichever is encounted first. Drilling the six-foot 
bedrock interval will allow a complete sample representative of bedrock conditions to be collected 
and analyzed. If sandstone is encountered in the six foot interval, the borehole will be continued 
through the sandstone until at least six feet of claystone is encountered. In monitoring well 
borings, soils collected from beneath the water table will not be submitted for chemical analysis, 
and barings will be advanced only three feet below the M o c k  contact 
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Hollow-stem auger drilling will be conducted in accordance with SOP GT.2, except where material 
is impenetrable with this method. If augering is ineffective, rotary drilling will be used in 
accordance with SOP GT.4. Rotary drilling will only be used in situations where material is 
impenetrable, with hollow-stem augering the method of choice. At locations with shallow bonngs 
where the drill rig cannot enter, hand augers will be used in accordance with guidelines in SOP 
GT.2 and GT.8. 

. All drill cuttings and soil samples will be surveyed for radionuclides and organic vapors in 
accordance with SOP FO. 15, Use of Photoionizing and Flame Ionizing Detectors, and SOP F0.6, 
Field Radiological Measurements. Investigation-derived wastes, such as drill cuttings and residual 
samples, will be handled according to guidelines in SOP F0.8 and F0.9. 

All equipment must be decontaminated before and after drilling and sampling takes place in 
accordance with the procedures outlined in the SOP F0.3 and F0.4. Decontamination water will 1 

be handled according to guidelines in SOP F0.7. 

All of the borings not identified to be completed as monitoring wells will be grouted and 
abandoned immediately after drilling in accordance with procedures outlined in SOP GT.5. 
Procedures specified in this SOP are designed to prevent vertical migration of contaminants after 
abandonment. 

Soil and bedrock samples will be collected during drilling for visual logging in accordance with 
SOP GT.l and for chemical and physical analysis in accordance with SOPS GT.2 and F0.13. The 
soil and bedrock samples will be collected using a hollow-stem auger with a continuous-core 
sampler. Continuous core will be collected for geologic descriptions for the entire borehole depth. 
From this core, discrete, 2-ft samples will be submitted for laboratory volatile organic analyses 
(VOA) as shown in Figure 6-1 1. In addition, a discrete VOA sample will be collected at the water 
table and at the alluvium-bedrock contact. VOA soil samples should be collected in core liners that 
are capped and sealed upon recovery. In addition to the VOA samples, linear depth composite 
samples from the core will be submitted to the laboratory for analysis of the remaining chemical 
parameters from every consecutive 6 ft internal to the water table. 
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Soil samples for geotechnical analysis require a minimum amount of disturbance and will be 
collected in thin-walled metal tubes. The thin-walled metal tube will be driven into the undisturbed 
soils in advance of the hollow-stem auger, removed, and the tube sealed for transport to the 
laboratory. Any changes to these geotechnical sampling procedures will be the subject of a 
document change notice. 

6.4.5 Asphaldconcrete Sampling procedure 

Asphalt and/or concrete samples will be collected at some MSSs where the potential exists that 
releases resulted in contamination of the asphalt/concrete. These samples will consist of two small- 

diameter (approximately 1-inch) core plugs. The core plugs will be collected using a hand core 
drill. The samples will be handled in accordance with SOP F0.13 and will be analyzed for 
gamma-emitting radionuclides with a laboratory m e .  The SOP for the laboratory HPGe is 
currently under development and will be submitted to the agencies for approval prior to its use. 

1 

6.4.6 Installing and Sampling of Groundwater Monitoring Wells 

All monitoring wells will be constructed with' materials specified in SOP GW.6. A hollow-stem 
auger with an inner diameter a minimum of 4 inches larger than the well casing outer diameter will 
be used to drill the monitoring wells so as to produce a minimum annular space of 2 inches. Well 
construction techniques will follow procedures outlined in SOP GT.6. Investigationderived 
wastes such as cuttings and residual samples will be handled in accordance with guidelines 
outlined in SOP F0.8. 

Well construction techniques for all monitoring wells will follow procedures contained in SOP 
GT.6. Monitoring wells in high-traffic paved areas will be completed flush with the pavement. 
Wells in a r e s  not exposed to vehicular traffic will be protected by the placement of steel posts 
around the monitoring wells, as described in SOP GT.6. Pressure grouting procedures will follow 
guidelines outlined in SOP GT.3. Additional equipment and materials that may be needed for 
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monitoring well installation are listed in SOP GT.6, Section 5.1; other related SOPS are cross- 
referenced in Section 4.2 of SOP GT.6. 
The wells will be developed no sooner than 48 hours and no longer than two weeks after 
completion and will not be sampled until at least two weeks after development Water levels will 
be measured in all wells and recorded as outlined in SOP GW. 1 and the appropriately cross- 
referenced SOP listed in Section 4:2 of SOP GW. 1. After the water levels reach static conditions, 
the wells will be developed utilizing low-energy methods, such as an internal pump or bottom 
discharging bailer. Well development wil l  follow procedures outlined in SOP GW.2. 

Prior to groundwater sampling, three to five casing volumes of water will be purged from the well 
by either bailing or pumping. Purging procedures will follow those contained in SOP GW.6. 
Field parameters (pH, specific conductance, temperature) will be measured after every half casing 
volume is removed as described in SOP GW.6. 

Groundwater samples will be collected in a manner that will minimize the amount of agitation or 
limit the exposure of the sample to the atmosphere. Groundwater sampling will be by bailing or 
the use of bladder or peristaltic pump. Samples will be collected, handled, and screened in 
accordance with SOP GW.6 and all related SOP. 

All development and purge water will be handled in accordance with guidelines outlined in SOP 
F0.8. Equipment needed for groundwater sampling is listed in SOP GW.6. 

Field parameters will be measured when each groundwater sample is collected. Specific 
conductance, pH, and temperature will be measured when groundwater samples are collected in 
accordance with SOP GW.6. Water level measurements will be conducted in accordance with 
SOP GW.1 and the appropriately cross-referenced SOP listed in Section 4.2 of this SOP GW.l. 

Collection of groundwater samples with the Hydropunch@ is not addressed by a current SOP. 
One will be developed prior to initiating sampling activities. Because a relatively large volume of 
sample is required for the analyses specified in Section 6.3.3, the Hydropunch II@, or equivalent, 
sampler will be used. The Hydropunch II@ will be lowered inside a hollow stem auger and then 
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pushed or driven to a depth of at least 5 feet below the water table, if possible. Once the sampler is 
in place, the body of the sampler is pulled back allowing groundwater to flow into the tool. A 
s m a ~  diameter ‘bailer is then inserted into the tool for coUection of a sample. Once sampling is 
complete, the tool can be pulled from the ground; however, a sacrificial Screen remains in place. 

6.4.7 Sump Sampling Procedure 

Standing water in the sump located within MSS 171 will be sampled for the parameters specified 
in Section 6.3.1.10. The water in the sump will be collected in accordance with Section 5.3.3 of 
SOP SW.3. The water will also be analyzed in the field for temperature, pH, and specific 
conductance. 

6.4.8 Surveying of Sample Locations 

1 

The locations of all radiometric survey points, soil gas survey points, brings, and surface 
sampling points will be determined prior to sampling or drilling. After sampling, drilling, or well 
installation, locations will be surveyed using standard land surveying techniques described in SOP 
GT. 17. Horizontal accuracy will be & 0.5 ft for surficial soil samples, soil gas survey points, and 
bcnings and f 0.1 ft for temporary well point locations and wells. Three elevations will be 
determined for each well: ground surface, top of well casing, and top of surface casing. 

6.5 SAMPLEANALYSIS 

6.5.1 Soil Gas Analysis 

Soil gas samples will be analyzed for the parameters specified for each MSS in Sections 6.3.1.1 to 
6.3.1.11. The SOPS applicable to the analysis of soil gas samples are specified in Table 6.3. 
Detection limits for these analyses are specified in Table 5.3. 
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6.5.2 Borehole Samples 

6.5.2.1 Chemical Analysis 

Borehole samples will be collected for chemical analysis from surficial materials and weathered 
bedrock, as discussed in Sections 6.3.2 and 6.3.3. Section 6.3.2 and Table 6.4 designate 
borehole samples for analysis and provide the chemical parameters that the samples will be 
analyzed for. The detection limits for these analyses are specified in Table 5.3. 

6.5.2.2 Physical Analysis 

Physical analysis of five samples of alluvium and five samples of bedrock from random boreholes 
throughout OU 13 will be performed. Physical analysis on alluvium and bedrock samples will , 

consist of classification (ASTM [American Society for Testing and Materials] D2488), moisture 
content (ASTM D2216), and dry density for intact samples (ASTM D2216). Laboratory 
classification tests will consist of grain size distribution (ASTM D422) (including hydrometer 
analysis) and Atterberg limits (ASTM D43 18). 

6.5.3 Groundwater Samples 

Groundwater samples will be collected from existing wells and piezometers identified in Sections 
6.3.1.1 to 6.3.1.1 1 and from new and existing wells and piezometers as identified in Section 
6.3.3. Samples will be measured in the field for pH, specific conductance, and temperature in 
accordance with the procedure specified in Table 6.3. Table 6.4 lists the analytical parameters for 
groundwater samples for the Stage 1 investigation. Subsequent sampling iterations may require 

analyses of a less extensive suite of analytes as specified in Section 6.3.3. Laboratory analyses for 
dissolved metals will be performed on samples filtered in the field using a 0.45 pm cellulose 
acetate filter prior to sample preservation. 
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6.5.4 Sample Containers and Preservation 

The type of analysis and media to be sampled dictates the sample container volume and material 
requirements, preservation techniques, and holding times. Information relating to sample 

ling, containers and preservatives is provided in SOP FO. 13. Contiunenzanon. Preserving. Hand 
f Soil and Water Sample. The parameters specific to OU 13 with the & Shipping o 

corresponding containers, preservative, and holding time are listed in Table 6.5. 

. . .  
. .  

6.5.5 Sample Handling and Documentation 

Sample control and documentation is necessary to ensure the defensibility of data and to verify the 
quality and quantity of work performed in the field. Accountable documents include logbooks, 
data collection forms, sample labels or tags, chain-of-custody forms, photographs, and analytical 
records and reports. Specific guidance describing container labeling, decontamination, field 
packaging, chain-of-custody records, field data documentation, packaging and shipping is 
provided in SOP FO. 13. Co ntainerizatio n. Prese wing. Handline. and Shiuping of Soil and Water 
Samples. 

I 

Field data and reporting requirements are discussed in detail in SOP FO. 14 Field Dag 
Management. In general the following procedures must be followed: 

0 

0 

0 

*. 

0 

Collection of data on pre-printed forms; 
Preliminary verification of the data; 
Technical verification by a qualified verifier, 
Data input into the Rocky Flats Environmental Data System (RFEDS); 
Verification of input; 
Archive and filing of data; 
Security of database and computers; 
Documentation of implementation of the referenced SOP; and 
Use of data management forms. 
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TAL Metals 1 x 250 ml wide-mouth glass jar None 180 days** 
TCL Volatiles 2 x 125 ml wide-mouth glass vials Cool, 4 degrees C 7 days 
TCL Semivolatilcs 1 x 250 ml wide-mouth glass jar Cool, 4 degrces C 7 days until extraction 

40 days after cxtraction 

TABLE6.6 . 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 
FOR SOIL AND WATER SAMPLES 

- 
40 days after extraction 

Radionuclidcs 1 x 12.01 polythylcne bottle Nitric acid pH<2 180 days 
Anions 1 x 11 polyethylene bottle Cool, 4 degrees C 28 days 
N i  tratc/N i t ri le 1 x 21 polythylene bottle Sulfuric acid pHc2 28 days 

Cool, 4 degrees C 
Sulfate 125 ml HPDE bottle Cool, 4 degrees C 28 days 
pH, Tcmpcrature, In situ, beaker or buckct None Analyze immcdiately 
.andspccific 

I---- ~ SOIL SAMPLES 

Radionuclidcs * 1 x I 1  wide-mouth glass jar None None 
WATER SAMPLES 

IlTAL Metals 1 x 11 polyethylene bottle Nitric acid pH<2; 180 days** 
Cool, 4 degrees C 
Cool, 4 degrees C 2 x 40 ml VOA vials wilh teflon-lincd 7 days 

septum lids 
1 x 41 amber glass bottle Cool, 4 degrees C 7 days until extraction 

I 

This containcr is suitable for asphall samples. 
++ Holding time for mercury is 28 days. . 
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6.5.6 Sample Designation 

The Rocky Flats Environmental Data System (RFEDS) requires all sample designations to be 
consistent, Each sample designation will contain a ninecharacter sample number consisting of a 
twdetter prefix that relates to the type of sample collected (e.g., "SB" for soil brings, "SS" for 
surface soils), a unique five-digit number, and a two-letter suffix identifying the contractor. One 
sample number will be required for each sample generated, including quality control samples. 
Using this system, 99,999 unique sample numbers are available for each sample media per 
contractor. Boring numbers will be developed independently of the sample number for a given 
boring; however, the boring number and sample number are linked so that data for particular 
samples can be related to the boring from which the sample was taken. These sample numbering 
procedures are consistent with the RFP sitewide QAPjP. 

6.6 FIELD QC PROCEDURES 
1 

Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip 
blanks will be obtained from the laboratory. The analytical results obtained for these samples will 
be used by the EMD project manager to assess the quality of the field sampling effort. The types 
of field QC samples to be collected and their application are discussed below. The frequency with 
which QC samples will be collected and analyzed is provided in Table 6.6. 

Duplicate samples will be collected by the sampling team for use as a relative measufe of the 
precision of the sample collection process. These samples will be collected at the same time, using 
the same procedures and equipment, and placed in the same types of containers as required for the 
samples. They will also be preserved in the same manner and submitted for the same analyses as 
required for the samples. 

Field blanks of distilled water, preserved according to the preservation requirements (Section 
6.5.4), will be prepared by the sampling team and will be used to provide any indication of any 
contamination i n d u c e d  during field preparation. As indicated in Table 6.6, these QC samples 
are applicable only to samples requiring chemical preservation. 
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I 

I 

Equipment (Msate) blanks will be collected from final decontamination rinsate to evaluate the 
success of the field sampling team's decontamination efforts on nondedicated sampling 
equipment. Equipment blanks are obtained by rinsing cleaned equipment with distilled water prior 
to sarnple collection. The rinSate is collected and placed in the appropriate sample containers. 
Equipment blanks a~ applicable to all  analyses for water and soil samples and for organics 
analysis of soil gas samples, as indicated in Table 6.6. Equipment blanks for soil gas sampling 
will consist of blanks taken and analyzed to check background contamination in the sampling 
system and cartridges (see SOP FO.09). 

Trip blanks consisting of ASTM Type II laboratory reagent water will be prepared by the 
laboratory technician and will accompany each shipment of samples for VOCS analysis. Trip 
blanks will be stored with the group of samples with which they are associated. Analysis of the 
trip blank will indicate migration of VOCs or any problems associated with sample shipment, 
handling, or storage. Trip blanks for soil gas analysis will consist of an unused sample cartridge ' 
transported into the field with the sampling equipment. The mp blank d d g e  will be handled in 
the same manner as a sample, but a sample will not be collected through this cartridge. 
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TABLE 6.7 
flELDQCSAMPLEFFEQlJENCY 

Media 

Sample Type ' Type of Analysis Solids Liquids Soil Gas 
i 4 

Duplicates Organics 1/10 1 /10  1 /10  

lnorganics 1/10 1 / 1 0  N /A 

Radionuclides 1 /10  111 0 N / A  

Field Preservation Blanks Organics N /A N /A 

lnorganics N / A  1 120 

Radionuclides N / A  1 /20  

Equipment Blanks 

Trip Blanks 

Organics 1/20'  1/20'  

Inorganics 1/20'  1/20' 

Radionuclides 1/20' 1/20' 

Organics N1 1/20  

lnorganics N1 N1 

Radionuclides N1 N1 

N /A 

N /A 

N /A 

. .  IFD 

N /A 

N / A  ' 

I 

1/20  

N / A  

N /A 

N A  p: Not Applicable 
NR P Not Required 
1/10 D 1 QC sample per 10 samples collected 
1/20 E 1 QC sample per 20 samples collected 
1/20' P 1 QC sample per 20 samples collected or 1 QC sample 

per day whichever is more frequent 
1PD E 1 QC sample per day and prior to reuse of recleaned samplilng equipment 

- .  . 
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7 . 0  TASKS AND SCHEDULING 

- 
The Interagency Agreement (IAG) schedule for conducting the OU 13 Phase 1 RFVRI is 
summarized in Figure 7-1. The IAG schedule includes the established milestones and includes 
contingencies for regulatoIy review of a brief Technical Memorandum to be prepared after Stage 2 
of the FSAP. The schedule does not address issues related to obtaining contractual authorization to 
proceed. Laboratory turnaround time for reporting analytical results is assumed to take 21 days; 
data validation is assumed to quire an additional 30 days, and both have been factored into the ' 

schedule. Approximately two years will elapse from the time the Work Plan is implemented until I 

the final RFI/FU Phase I report is issued. 

Several key elements of the Work Plan overlap chronologically. This reflects both the flexibility 
designed into the Work Plan and the need to implement the Work Plan on an aggressive schedule. 

Data validation will begin approximately one month after the site characterization task begins in 
anticipation that sufficient data will be generated from this stage of the RFVRI until its completion. 
It will therefore be necessary to utilize a full-time data validation staff. Implementing data 
validation concurrent with site characterization will assist in the refinement of data collection 
procedures and in completing RFURI activities within the time frame established in the IAG. 
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